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Periodic Examinations for the Early Diagnos 


Cancer 


EMERSON DAY, M.D., New York 


Medical examinations of persons who are 
presumably well have been practiced for 
many years. These examinations form a 
substantial part of the practice of pediatrics, 
and of obstetrics and gynecology. Industry 
has long made use of a form of limited 
health examinations for preplacement evalu- 
ation and also for certain employee groups 
who have potentially hazardous assign 
ments. An encouraging development in re- 
cent years has been the increasing use of 
periodic examinations for executives and 
supervisory personnel. Some far-sighted 
companies have been so convinced of the 
value of periodic examinations for health 
maintenance that this type of service has 
been extended to include all employees. 

Cancer is one of the major targets of 
a periodic examination program. Cancer is 
second to cardiovascular disease as a cause 
of death in the United States today. The 
number of deaths due to cancer is increas 
ing at a rate of over 5000 per annum. The 
scope of the problem in deaths and_ inci- 
dence by site, men and women combined, 
is shown in Table 1. 
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Taste 1.—Cancer in the United States, 1955 

Reported Estimated 

Site Mortality Incidence 
Lung & bronchus 2,827 31,000 
Large intestines 25,805 42,000 
Female genital organs 23,020 44,500 
Stomach 22,257 36,500 
Breast 21,945 52,000 
Prostate 13,485 24,000 
Urinary organs 11,502 22,500 
Pancreas 11,339 10,000 
Rectum 11,040 26,000 
Leukemia & aleukemia 10,816 11,000 
Lymphomas 10,643 14,000 
Buceal cavity & pharynx 5,522 19,500 
Brain & nervous system 5,363 7,000 
Liver & biliary passages 5,328 11,000 
Skin 3,638 55,000 
All other sites $2,151 60,000 
Total 240,681 466 000) 


During the past 20 years the value of 
periodic examinations for the detection of 
cancer and its precursors has been demon 
strated. Credit for the first program of 
this sort on a broad scale belongs to Dr. 
Strang L’Esperance, who founded the 
Clinics at the 
New York Infirmary and the Memorial 
Center in New York City in 1937 and 1940. 
Immediately after World War II a large 


Strang Cancer Prevention 


number of cancer-detection clinics (or cen- 
ters) for well-adult examinations were es- 
tablished throughout the country, largely 
with support of the American Cancer So- 
have offered excellent 


ciety. These 


opportunity for exploring the best examina- 
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tion methods and procedures for the detec- 
tion and early diagnosis of cancer. 

In discussing the periodic examination 
for the early diagnosis of cancer, I shall 
be speaking primarily from the experience 
of the Strang Cancer Prevention Clinic at 
Memorial Center. This largest of the can- 
cer-detection centers has completed over 
200,000 approximately 
84,000 persons. The great majority of the 
examinees at Strang Clinic are. self-re- 
ferred, having been motivated either by 


examinations of 


public health educational programs or by 
the stimulus of cancer in relatives or close 
friends. In keeping with the principles of 
cancer-detection centers, applicants are 
screened for the absence of symptoms sug- 
gestive of active disease. Those with sig- 
nificant complaints are referred to their 
private physician or to a suitable diagnostic 
clinic. Thus, the population served is rep- 
resentative of ambulatory and _ essentially 
well adults such as make up most employee 
groups. 

The basic items in the examination per- 
formed at Strang Clinic can be outlined 
as follows: 

History 

Family history of cancer 

Significant past illnesses, operations, and environ- 

mental exposures 

Review of systems 
Physical Examination 

Skin and superficial lymph nodes 

Eyes, ears, and nose 

Mouth, throat, and vocal cords 

Breasts 

Thorax, heart, and lungs 

Abdomen 

Genitalia 

Pelvic examination and vaginal-cervical smears 

Digital examination of rectum and prostate 

Proctosigmoidoscopy 

Musculoskeletal and neurologic survey 
Laboratory 

Hemoglobin 

White blood cell count and differential 

Peripheral blood smear 

Urinalysis with microscopic examination of cen- 

trifuged sediment 

Stool guaiac test for occult blood 

Papanicolaou vaginal-cervical smears 
X-ray 
Photoroentgen film of the lungs 
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Biopsy is an integral part of the examina- 
tion when suspicious lesions of accessible 
areas are encountered. Suggestive leads 
from the routine history, physical examina- 
tion, laboratory or x-ray procedures are 
followed by referral for further diagnostic 
tests or examinations as indicated. 

The standard history and physical exam 
ination outlined above requires approxi- 
mately 45 minutes for a physician who has 
This 


time allotment includes proctosigmoidoscopy 


developed systematized method. 
and a dictated recording of the results. 

The cost of a cancer-detection examina- 
tion will vary, depending upon a number of 
factors, such as the extent of the examina- 
tion, the local cost of laboratory and x-ray 
and the patients 
processed. The over-all cost of the exami- 
nation at Strang Clinic is $25.00. 


The results of the cancer-detection exam- 


procedures, volume of 


ination in terms of cancers and precancers 
found will be discussed in the following 
papers by Dr. O'Donnell and Dr. Venet. 
As will be apparent in a comparison of 
these two reports, the age factor is of major 
significance in determining the cancer-detec- 
tion rate. 
age 50, 


The examination of 
that reviewed by Dr. 
O'Donnell, will result in an increased cancer 


men over 


such as 


yield. For women, this upswing in cancer 
age. 1955 
United States statistics on cancer mortality 


incidence occurs at an earlier 
rates by decades from 15 to 74, men and 
women combined, are given in Table 2. 
The full evaluation of the effectiveness 
of periodic examinations in cancer control 
will depend upon long-term follow-up stud- 
ies of patients whose cancer is treated at 
the presymptomatic stage compared with a 


TaBLeE 2.—Cancer Mortality in the United States, 


1955 
Age Group Rate per 100,000 
15-24 9.1 
25-34 19.3 
35-44 61.3 
45-54 173.7 
55-64 393.3 
65-74 739.6 
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treated 
during the symptomatic stage. In the mean 


suitable control series of cancer 
time, knowledge of the nature of this dis 
ease in its earliest phases, as exemplified 
by carcinoma in situ of the cervix uteri 
and adenocarcinoma contained within a 
rectal polyp, gives us confidence to predict 
that deaths due to cancer of accessible sites 
can be essentially eradicated by a program 
of periodic examination of the sort which 
has been outlined. 

The detection of cancer is not the only 
reason for supporting a program of this 
sort. The discovery of precancerous con 
ditions, such as rectal-colon polyps, cervical 
atypias, and certain leukoplakias of the oral 
cavity, 1s potentially of great importance 
\ hile a real 


istic appraisal of the yield of precancerous 


in the prevention of cancer. 


conditions is difficult to achieve because of 


the problem of definition of this category, 


EXAMINATIONS FOR EARLY CANCER DIAGNOSIS 


from 10 to 15 
100 


a range of precancerous 


conditions per examinations can be 
expected? 

In addition, there are significant findings 
unrelated to neoplasia, such as cardiovascu 


Many 


of these conditions can be controlled by 


lar, renal, and endocrine disorders.” 


simple therapy, if not cured, when discoy 
ered and brought to treatment at this early 
stage in development. 

The basic value of a program of periodic 
examinations for industry is undeniable. 


Sloan-Kettering 
Medical College 


Division, Cornell University 
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Experiences with a Cancer-Detection Program for 


Senior Industrial Employees 


WALTER E. O'DONNELL, M.D., New York 


In November, 1955, a unique program of 
cooperation between an industrial organiza- 
tion and a medical center was launched. 
At this time the Strang Cancer Prevention 
Clinic of Memorial Center for Cancer and 
Allied Diseases, New York City, began the 
examination of senior employees of Grum- 
man Aircraft Corporation, Bethpage, Long 
Island. Under the agreement concluded, 
Strang Clinic undertook the examination 
of a number of Grumman employees each 
week. Each of these men was subjected 
to the standard cancer-detection examina- 
tion employed at Strang Clinic. Depending 
on the results of the initial screening exam- 
ination, further diagnostic studies were 
ordered and accomplished at Memorial Cen- 
ter. The entire cost of this operation Was 
borne by Grumman Aircraft Corporation. 
The patients were referred to their private 
physician for treatment of any conditions 
encountered, and close follow-up of these 
individuals was maintained. It is the pur- 
pose of this paper to report the findings 
encountered with special reference to those 
of a malignant and premalignant nature. 

Participation in this cancer-detection pro- 
gram was entirely voluntary. Notice of the 
availability of this service was made by the 
public relations department of Grumman 
Aircraft, and the purpose, scope, and details 
of the examination were explained to small 
groups on an informal basis. Those who 
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wished to participate submitted their names, 
and an appointment was made on the first 
available Wednesday morning, which was 
the time selected for conducting this pro- 
gram. It was specifically pointed out to 
those taking part in the program that the 
company did not want and would not get 
any information relative to their individual 
case unless the employee — requested 
that this be done. Potential patients were 
required to furnish the name of a private 
physician to whom reports could be sent. 
As with all Strang patients, any persons 
with significant symptoms or known condi- 
tions requiring medical attention were urged 
to see their own doctors; major emphasis 
was placed on examining the presumably 
well asymptomatic adult. Virtually all of 
the men involved in this study were more 
than 50 vears of age and were employed 
for five or more years at a nonexecutive 
level at Grumman Aircraft Corporation, 
All patients were given instructions re 
garding preparation for proctosigmoidos 
copy. -This included the ingestion of 2 oz. 
(60 ce.) of castor oil at 4 p. m. the preced 
ing day, as well as enemas till clear on the 
morning of the examination. The men were 
transported by company bus a distance of 
some 40 miles to the clinic in New York 
City. On arrival they were put through the 
standard Strang cancer-detection examina 
tion. This consists of the following: com- 
plete history physical examination 
including proctosigmoidoscopy; hemoglobin, 
white blood count and differential; com 
plete urinalysis, and photoroentgen of the 
chest. Further diagnostic studies were or- 
dered on the basis of leads arising from any 
one of these components of the complete 


Py: 
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Summary of Findings of Premalignant or 
Malignant Nature 


Leukoplakia 30 

Oral Cavity - 

Larynx 1 
Laryngeal Polyps 4 
Thyroid 

Nodule 7 

Substernal 1 
Rectum 92 

Polyps 

Hyperplasia 37 

Carcinoma (Proved) 5 
Stomach— ulcer 3 
Prostate 2 

Carcinoma (Proved) 1 

Highly suspicious 
Pigmented Nevi (Excision advised 20 
Blood 

Polycythemia rubra vera__- 2 
Total 161 


cancer-detection survey. In some instances, 
this required a return visit to the clinic, 
especially when special preparation or 
scheduling was required. 

As might be expected among patients in 
this age group, the percentage of major or 
significant medical problems encountered 
was quite high. For our purposes, however, 
those of malignant or premalignant poten- 
tial were of the most interest. These find 
ings are listed in the accompanying Table. 

Of the 491 


examination at Strang Cancer Prevention 


first men seen for initial 
Clinic under this program, 142 individuals 
had a total of 161 


be classified as malignant or premalignant. 
£ 


findings which could 


Two men had three conditions of this varti- 
ety and seventeen had two conditions so 
Thus 1.4% (6) of these men had 
28.9% had which 


were either frankly malignant or had _ sig- 


classified. 
cancer and conditions 
nificant potential for becoming so. 
In addition to the above-listed diagnoses, 
entities which could be classified as major 
medical problems requiring further evalu- 
ation and/or care were identified in approx 
imately one-quarter to one-third of the 
group examined. It is not the purpose of 
this paper to describe or discuss these find- 
ings. Suffice it to say that they were of 
the type which might be expected in this 
included 
unsuspected diabetes, heart disease of the 


relatively older age group and 


O'Donnell 
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hypertensive, arteriosclerotic, or rheumatic 


variety, duodenal ulcers, hiatus hernias, 
various diverticula of the gastrointestinal 
tract, inguinal or femoral hernias, signifi- 
cant benign prostatic hypertrophy, pulmo 
nary emphysema, and others. A substantial 
totally 


asymptomatic or productive of such mini 


proportion of these were either 
mal complaints that the individual was not 
seeking medical care. In all of 
feel that a substantial 


was rendered by calling these to the atten 


these in 
stances, we service 
tion of the patient and his physician, and 
advising continued medical case. 


Comments 


Several comments with regard to the 
above findings seem appropriate : 

1. The finding of 7 carcinomas in a group 
of 491 


some idea of the potential productivity of 


presumably healthy adults gives 


this fairly simple type of screening exam 
ination when applied to a relatively high 
risk age The larger number of 
so-called premalignant lesions identified (a 


group. 


significant number of which could reason 
ably be expected to demonstrate malignant 
change over a period of time) 1s further 
testimony to this fact. 

2. It should once again be emphasized 
that virtually all of these malignant or pre 
malignant lesions were asymptomatic or 
unknown to the patient, and would not have 
been detected had one been content to rely 
on symptoms to provoke the examination of 
the patient, 

3. Almost all of the rectal lesions were 
susceptible to handling by means of a rela 
tively simple surgical procedure with mini- 
mal loss of job time, and resulted in what 
would appear to be an excellent prognosis 
for the individual patient. The latter con 
sideration of course will be validated only 
by the passage of time and adequate follow- 
up. 

4. The value of relatively simple screen 
ing procedures which can be carried out in 
any physician's office is again underscored 
by this study. 
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Summary and Conclusions 
The malignant and premalignant findings 
resulting from the performance of a stand- 
ard cancer-detection examination on a group 
of 491 senior employees of Grumman Air- 
craft Corporation are described and dis- 


cussed, 


A. ARCHIVES OF INDUSTRIAL HEALTH 


This experience once again demonstrates 
the value of the periodic examination of 
presumably healthy adults with reference 
not only to cancer detection but also to total 
preventive medicine. 

Cornell University 


Sloan-Kettering Division, 


Medical College. 
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Cancer Yield in Relation to Screening Procedures 


LOUIS VENET, M.D., and SUSAN HOYT, B.A., New York 


The type of examination and the routine 
screening procedures performed at Strang 
Clinic have been outlined.’ Several ques 
tions naturally arise: 

1. What is the 

and sex ? 


What is. the 


screening 


cancer vield im terms 


relative value of the various 
techniques in initiating cancer SUSpPICLOn 
leading to cancer detection 7 


3. What are the 


detected when 


survival rates of cancers so 
treated by conventional methods ? 
In an attempt to obtain answers to these 
and other questions relating to the value 
of a cancer-detection program a Follow-Up 
Statistics Unit 


1954. 


has been kept of patients with lesions sus 


was organized at Strang 


Clinic in Since that time, a record 


pictous of cancer or precancerous condi 


tions. An intensive follow-up program has 
been maintained with contact to the patient, 


Received for publication 1958 


resented before the 10th 


June 6, 
Annual Meeting of the 
American Academy of Occupational Medicine, New 
York, Feb. 12, 1958 


Associate Director, Strang Cancer Prevention 


Clinic, Memorial Center, and Assistant Professor 
Division, 


Venet) 
Memorial 


of Preventive Medicine, Sloan-Kettering 
Cornell University Medical College (Dr 
Head, Follow-Up and 
Center (Miss Hoyt) 


Statistics Unit, 


Follow-Up Studies in Men and H 
(Initial 7,709; 
Examinations 14,840; Total 


Examinations 22,549) 


1 
1955 


Annual 


Cases 


Site Followed 


Indeter- 
jenign Malignant minate 
Skin 606 33 361 
Female genital organs 490 2 199 

Cervix uteri 

Corpus uteri 
Rectum-colon 
Breast 
rhyroid 
Lymphoma 
Other 


Total 


ten, 


the private physician, and hospital of treat 
ment 

The result of follow-up studies for pa 
Clinic in 1955 
Table 1 


effort required 


tients attending the Strang 
are indicated in Tables 1-4. 


trates the 


illus 
magnitude of the 


to follow 


cases to completion. It should 


be noted that all diagnoses are based upon 


histologic 


examination of a specimen re 
moved by biopsy or detinitive surgery. The 
indeterminate group represents those pa 
tients who have not had recommended sur 
gery or whose follow-up is incomplete or 
inconclusive (1. e., no histology ). 

lable 2 demonstrates the cancer yield by 
Site There is also a breakdown to indicate 
those cancers which occurred in Strang pa 
tients in the interval between yearly exam 


nations (1. e., item 


“other sources”). 

The total vield of proved cancer, detected 
as a result of the examination at Strang 
1000. The 
breakdown by sex is indicated in Tables 3 
and 4. It is important to note that. the 


cancers are predominantly at sites which are 


Clime im 1955, was 4.8 per 


ABLE roved Cancer m Men and IV 


omen, 
22.549 Examinees 


Potal Via 
Cancer 


Other 


Strang Sources 


Breast 
Skin 
Female genital organs 
Cervix uteri 
Corpus uteri 
Ovary 
Rectum-colon 
Lymphoma 
Phyroid 
Stomach 
Lung 
Vocal cord 
Prostate 
Pancreas 
Other 
Total 


Rate, L000 


ee 34 25 9 
33 24 
21 19 2 
3 3 
20 17 3 
10 7 3 
6 5 1 
4 3 1 
3 3 
2 2 
1 1 
1 1 
3 3 
138 109 29 
Ln 2,523 1,165 138 1,220 Pe 61 48 13 
281 


Proved.Cancer in Women, 
15,1638 Examinees 


TABLE 3. 


Total Via 
Site Cancer 


Other 
Strang Sources 
Breast 34 
Female genital organs 21 
Cervix uteri 
Corpus uteri 
Orvary 
Skin 
Rectum-colon 
Lymphoma 
Thyroid 
Stomach 
Other 
Total 
Rate/1000 


readily accessible to examination by — the 
the physician. 

In order to obtain information bearing 
upon the answer to the second question, 
namely, the relative value of the various 
screening techniques, we have reviewed the 
records of 300 unselected cases of proved 
cancer occurring in patients attending the 
1934. We have arbitrarily 


listed the techniques as follows: (1) history 


clinic since 


and physical examination; (2) sigmoidos- 


copy; (3) hematology; (4) urinalysis; (5) 


indirect laryngoscopy; (6) photoroentgen 
x-ray of chest; (7) Papanicolaou vaginal 
and cervical 


smears; (8) guaiac test for 


occult blood in stool: (9) stomach survey 


Taste 5.—Cancer Yield by Single and Vultiple 
Screening Methods 300 ( ases, Male and Ie male 


Total No. 
Site Detected 


Via Single 
Method 


Via Multiple 
Method 


Breast 
Skin 
Genital organs 
Cervix 
Uterus 
Ovary 
Rectum-colon 
Thyroid 
Lymphoma 
Prostate 
Stomach 
Lung 
Kidney 
Pancreas 
Other 
Total 
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TABLE 4. 


Proved Cancer in Men, 1955 


7,386 Examinees 


Total Via 


Site Cancer 


Other 
Strang SOUTCES 
Skin 
Rectum-colon 
Lung 
Stomach 
Prostate 
Lymphoma 
Other 
Total 
Rate, L000 


(screening upper intestinal x-rays); (10) 


standard upper gastrointestinal X-Tays; 


(11) barium enema colon studies. 

In each case, the record was reviewed 
and notation made of the method or meth 
ods, as listed above, which contributed to 
the initiation of cancer suspicion. It is 
noteworthy that a single method led to the 
or of the 


300 cases. Table 5 depicts the cancer. site 


suspicion Of cancer in 253, 


in relation to -single or multiple methods. 
An analysis of the 253 cases relating the 
cancer site to the primary screening method 
and & 


represent a breakdown of these data by Sex. 


is presented in Table 6. Tables 7 
The data reveal that the history and 
physical examination, simple blood count, 


sigmoidoscopy, and vaginal cervical smears 


Initial 
aqnosts 


TABLE 6 
Cancer 


Vethod Leading to 
Vale and lemale 


Screening 
253 ( ases, 


Hema 
tology 


History Papan. Sigmoid- 

Site Physical Smear oscopy Other Total 
Breast 71 71 
Skin 
Genital 

organs 

Cervix 

Uterus 

Ovary 
Rectum- 

colon 
Thyroid 
Lymphoma 
Prostate 
Stomach 
Lung 
Kidney 
Pancreas 
Other 
Total 
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~ 
ae 
a4 
71 71 
54 54 
47 37 10 
2 23 
17 6 
3 3 
a 52 28 24 
23 22 1 
a 15 12 3 
6 6 
10 5 5 
3 3 
2 2 
a 2 2 
15 4 
ss 300 253 47 
16 72 9.5 2.3 5.2 100 
282 
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INCER IN RELATION TO SCREENING PROCEDURES 


Tarte 7.—TInitial Screening Method 
ancer Diagnosis—186 Cases. 


Leadmng 


History Papan. Sigmoid- Hema 


Physieal Smear  oscopy tology Other 


Crenita 
rgans 
Cervix 
Uterus 
Ovary 
Ski 
Phyroid 
Rectun 
colon 
Lymphoma 
Stomuact 
Lung 
Other 


Potal 


for cytology were most productive in lead 
ing to the suspicion of cancer. In fact, this 
group of tests, singly or combined, ac 
counted for approximately 906 of the total 
vield of cancer in the 300 cases. The his 
tory and physical examination alone were 
responsible for the detection of 182 cases, 
or 606¢, of the total of 300. 

This review emphasizes the over-all im 


portance of the role of the physician in the 


“enet 


Hoyt 


Parte &.—Jniti cadmg t 


Cancer Diagnosts ases, Mak 


History moi Hema 
Physical tology Other 
Skin 

Rectum-colon 

Prostate 

Phyroid 

Stomact 

Lymphon 


ung 


Other 


Tota 


detection ot cancer, especially those occur 


ring the “accessible sites.” 


These follow-up studies are continuing, 


and after sufficient time has elapsed we hope 


to have data bearing upon the question of 


survival rates in patients with cancer de 


tected at Strang Clinic. 


Ke ttering 


| College 


REFERENCE 


| Periodic Examinations 


A. M. A. Arel 


Diaenosis ot | 


. this issue, p. 276 


~ 
Breast 71 71 
4 2s 37 P 
22 23 
4 
72 5 2.7 5.3 
Sloan- Division, Cornell University 
Me du 
|. Davy, ior ithe 
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Experimental Studies in Metal Cancerigenesis 


X. Cancerigenic Effects of Chromite Ore Roast Deposited in Muscle Tissue 


and Pleural Cavity of Rats 


W. C. HUEPER, M.D., Bethesda, Md. 


Numerous futile attempts have been made 
in the past toward the identification of the 
carcinogenic agent responsible for the pro- 
duction of cancers of the lung among manu 
handlers of 


Leh 


4. 


and 
certain chromium pigments ( Schinz °*; 
Shimkin 


Lukanin 


facturers of chromates 


mann and Leiter Hueper 


Clark, 


Budacz '). The experimental results obtained 


Baetjer, Damron, and 
in different species by the introduction of 
various chromium compounds through sey 
eral routes were either negative or equivo 
cal. Some doubt, therefore, has remained 
whether chromium or some of its com- 
pounds are the principal causal agents of 
these occupational cancers. 

Two rather recent investigations sug 
gested that a reexamination of this question 
might offer some promise. On the basis of 
epidemiologic and chemical studies Gafafer 
and associates * proposed that the carcino 
gen might be present in the water-insoluble 
residue which remains after leaching out 
the chromate with water and might be rep 
resented by incompletely oxidized trivalent 
chromium complexes which are acid-soluble 
but water-insoluble, and which are chemi 
cally distinct from mono- and dichromates 
and chromite. Such compounds are present 
in the roast as well as in the residue of the 
leached roast, referred to hereafter as chro 
mite roast. 

In vitro studies on the water solubility 
of finely powdered chromium metal and 
had that 


metallic chromium dispersed in physiologic 


chromite ore shown powdered 
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buffer solutions is solubilized to only rather 
minute degrees by the action of oxygen 
(Grogan *). Solubilization of powdered 
chromite ore, on the other hand, proceeded 
under identical experimental conditions at 
a distinctly higher rate. These observations 
seen in the light of past clinical and experi 
mental evidence suggested that a carcino 
genic effect of chromium and its compounds 
might depend upon an adequate and pro 
longed release of the biologically more ac 
tive hexavalent chromium from pulmonary 
deposits of inhaled, biologically rather inert, 
trivalent chromium compounds. It seemed 
to be possible that the acid soluble, Water 
insoluble chromium 


compounds found in 


chromite roast and roast. residue might 
possess the proper combination of physical 
and chemical properties essential for elicit 
ing a carcinogenic effect while lackitig an 


The 


equivocal or negative results obtained pre 


excessive Corrosive, necrotizing action 


and mute ore 


introduced into rats, mice, and rabbits by 


viously with chromium 
the intramuscular, intrapleural, and intra 
venous routes therefore may have been due 
to the fact that the administered chromium 
and chromite ore had been transformed into 
hexavalent chromium in the tissues at a 
rate too slow for causing cancerous reac 
tions in significant number, The experiments 
to be reported were performed for testing 
the merits of this hypothesis. 


Experimental Procedures 

\ mixed finely powdered chromate roast.* ob 
tained through the courtesy of one of the major 

* Mixed roast contains various chromium com 
pounds formed during the roasting process from 
powdered chromite ore mixed with soda and lime 
and from the residue of leached chromite ore roast 
added to the ore. 
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XPERIMENTAL STUDIES IN METAL C. 


Death Distribution and Tumors Obserz 
m Sheep Fat and with 


Deaths in Periods of Months 


Exper. Series 
hromite roast, 
intrapleural, males 
hromite roast, 
intramuscular, females 


Sheep fat, 


intrapleural, females 


Sheep fat, 


tzat 


trom 


cation of 


} 


intramuscular, females 


Symbols 
* Cholangiomacarcinoma of liver 
+ Adenoma of adrenal 
} Carcinoma of lung 
§ Fibrosarcoma of thigh 
Carcinoma of uterus 
© Round-cell sarcoma of mesenteric lumph nodes 
Adenofibroma of breast 
** Adenoma of lung 
+t Cholangioma of liver 
tt Hepatoma 
Numbers in parentheses represent benign tumors 
nixed with sheep 


manutacturers, was 


Soxhlet 


hromate 


extracted in apparatus with benzol 


fat tissue of sheep. The benzol was subse 


juently evaporated trom the extract by the appli 


The 


retrigerator 


s well 


ght 


Overly 


negative pressure mixture 


ardened by placing it in a 
Then small cubes were prepared, each composed of 


of fat and 25 me. of chromite ore roast 


75 me 
were then introduced through an in 
the the rig! 


lateral aspect into the pleural cavity of 


| hese cube s 


cision made in intercostal tissue of 


F 25 male 
rats of the Bethesda black strain, about 3 months 


old 


the 


sutures ot 


second 


The wound was closed by cotton 


muscle laver and of the skin. A group 
31 the 
received identical implants into the muscle 
15 female 


implanted with cubes of sheep fat only 


of female rats of same strain and age 


Tissue 


the right thigh. Two series of rats 


each were 
into the pleural cavity and into the muscle tissue 
right thigh, 
All animals surviving a maximal observa 


the respectively, for control pur 
poses 
tion period of two years were killed 

The information concerning the distribu 
tion of deaths during the observation period 
and the number and types of tumors ob 
served in the experimental and control se 
ries is summarized in the Table. 

The autopsy of the rats with intrapleural 
implants of chromite roast showed often 
deposits covering 


fibrinopurulent pleural 


indurated pneumonitic lungs, when these 


animals died during the early part of the 


Hlueper 


dm Rats with Implants of Chr 
Implants of 


10-12 


INCERIGENESIS 


Roast 


Sheep Fat Only 


No 
Tumors Remote 
from 


Depot 


Site of 


13-15 Depot 


The right lungs of those which 
to the 


experiment 
ied 


thoraci 


later were usually adherent 


contained indurated 


ot 


wall 


and tibrous areas. two these rats 


white medullary masses were seen involving 


the right lung, the mediastinal lymph nodes, 
and, in one rat also, in the form of nodules, 
In a third rat multiple white 
the 
adrenal 


one kidney. 


medullary nodes were found in liver, 


while in a fourth rat one was 


considerably enlarged, dark red color, 


and measured 1 cm. in diameter 


inflar 
ickened pleura; 


deposit ot chromite 


Fig. | 


roast en 


An amorphou 
thedded in 
a highly 


matory granulation 


205 


ore 


rorming 


( 25 0 2 2 3 5 2 2 oe 
; ; 2 2 (1 
31 2 3 13 3 10 (4 
15 3 2 3 
ue 
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Fig. 2.—Nests of cornified squamous-cell car- 
cinoma present in an inflammatory stroma present 
in the lung of a rat; & 205 


The histologic study of the organs of 
these rats revealed the presence of amor 
phous black powdery clumps embedded in 
pleural thickenings consisting either of in 
Hammatory, highly vascular granulation 
- tissue densely infiltrated with leukocytes or 
of a highly cellular fibrosing tissue ( Fig. 1). 
The lungs of the two rats showing white 
medullary areas revealed large nests and 


Fig. 4—Cystic glandular formations lined by. a 
single laver of cuboidal cells and a few small solid 


epithelial nests in a highly inflamed matrix of the 


Figure 4 


A. ARCHIVES OF 


INDUSTRIAL HEALTH 


Fig. 3.—Ditfusely growing strands of squamous 
cell carcinomatous proliferations in the lung of ; 
second rat: & 205 


strands of squamous-cell carcinoma, which 
in one rat contained large cornified pearls 
(bigs. 2 and 3). In the pulmonary tissue 
adjacent to the area containing the cornified 
squamous-cell carcinoma numerous adeno 
matoid cysts lined by a single layer of 
cuboidal cells and occasionally filled by cells 
of an abortive squamous-cell character were 


embedded an inflammatory pulmonary 


lung containing the carcinoma presented in Figure 
205 

Fig. 5—A few glandular formations embedded 
in a tissue of round and spindle cells of sarcoma 
tous nature present in the lung presented in Fig 


A. 
Figure 5 
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matrix (big. 4). 


was highly cellular in places consisting of 


The pulmonary matrix 


atypical large round and spindle-shaped cells 
of evidently sarcomatous nature ( Fig. 3). 
Similar combinations of carcinomatous 
and sarcomatous reactions of the lung were 
found in the lung of the second rat with 
pulmonary cancer, where chondrosarcoma 
small osteoid trabeculae 
the 


mediastinal lymph nodes. 


tous tissue with 


Was present in lungs and separate 
One kidney of 
this rat contained also a metastatic carci 


nomatous nodule ( big. 6). 
The tumor nodes of the liver of a third 
rat were located periportally and consisted 


ig. 7.—Spindle-cell sarcoma of the thigh of one 


rat formed at the site of implantation of chromite 
ore roast; 205. 


Hlueper 


CANCERIGENI 


- 

< 


Carcinomatous metastasis of the kid 


the rat bearing the pulmonary carcinoma 
in Figure 3; 205 


solid 


hyperchromatic 


of of 
cells 


formations 


Masses irregularly 


shaped, 
sometimes arranged 


duct-like such as seen in 
cholangiocarcinomas. 

The adrenal tumor found in a fourth rat 
was a highly vascular medullary adenoma 
composed of clusters of irregularly round 
cells embedded 

Although 


pert re mehial, 


in an angiomatous stroma. 


had 


formations 


several additional — rats 


pseudoglandular 
lungs 


showing chronic 


did 


from those seen not infrequently un- 


inflammatory 


changes, these not differ essentially 


treated rats of advanced age with foci of 
chronic pneumonitis. 


Fig. & 
rounding 


witl 


Spindle-cell sarcoma invading the sur 
muscle tissue of the thigh of a second 
rat a chromite roast implant; & 205 


\/ 

iF 
SRR 
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The three tumors which occupied the 
region of the right hip where the chromium 
roast was injected varied in size from 5 
to 7 cm. in diameter. They were of firm 
consistency and fixed at the base. On the 
cut surface they showed a white, faintly 
fibrillar structure and were indistinctly out- 
lined toward the tissue of the pelvic girdle, 
while they were rather clearly demarcated 
or encapsulated toward the skin. The his- 
tologic examination established them as 
fibrosarcomas varying distinctly among each 
other in the cells and 
fibrillar intercellular substance ( Figs. 7, 8, 


relative amount of 


and 9). One of them had formed mesen 


teric metastases. One additional rat which 


multiple proliferative centers; >< 205 

also had an adenofibroma of the breast re- 
vealed an indistinctly outlined and subpleu- 
rally located adenomatoid focus in the lung 
adjacent to an area of chronic fibrosing 
10). Multifocal 


were observed in 


pneumonia ( lig. adeno 
the 


lung of another rat in which, in an area of 


matoid formations 


a chronic organizing pneumonia, a spotty 


transformation of the alveolar lining into 
cuboidal epithelium was found (big. 11). 
The same rat exhibited also multiple hepa 
tomas consisting of large faintly stained 
liver cells (Fig. 12), while another rat had 
addi- 


multiple small cholangiomas. Three 


288 


ARCHIVES OF INDUSTRIAL HEALTH 


Fig. 10.—Cylindrical-cell adenomatoid formation 
in the lung of a rat with a chromite roast implant 
in the thigh; & 205 


tional rats displaved multifocal massive 


proliferations of the Kupffer cells occurring 
in considerably 


enlarged grayish-white 


spotted livers. These had in two animals 
the character of hyperplastic nodules, while 
they were of sarcomatous nature in the 
third 


firm nodular medullary masses measuring 


rat. Three additional rats had ‘large 
up to 5 cm. in diameter and occupying the 


site of the uterus or uterine horns. Similar 


Fig. 11.—Multifocal cuboidal-cell transtorma 
tions of the alveolar lining in the lung of 
with an intramuscular chromite ore roast implant; 


a rat 


° 
Fig. 9—Spindle-cell sarcoma of a third rat with 
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VETAI 


smaller nodes were present in the retro 
peritoneal tissue. One of these tumors had 
the histologic structure of a malignant endo- 
metrial adenoma; the second was a highly 
infiltratively growing anaplastic adenocarci 
while the third 


squamous-cell carcinoma (bigs. 13 and 14). 


noma, was a_ cornified 

The pathologic examination of the ani 
mals of the two series of vehicle controls 
revealed the presence of large round-cell 
sarcomas involving the ileocecal and mes 
enteric lymph nodes in three rats, of adeno 
breast in additional 


fibromas of the two 


rats, and of a small cystic cholangioma in 


Fig. 13 


noma of the endometrium of ; 


Infiltratively growing malignant ade 


Hueper 


CANCERIGENESIS 


Fig. 12 
formations in the liver of a rat witl 
muscular implant of 


Multi entric cholangiocarcmomatous 
in mtra 
chromite ore roast; * 205 


a sixth rat. A seventh rat had a small 
indistinctly outlined adenoma of the lung 


lined by evlindrical cells. 


Comments 

Phe observations reported provide highly 
suggestive evidence concerning the actual 
presence of a carcinogenic agent in chromite 
ore roast. The occurrence of squamous-cell 
carcinomas of the lung in two of four rats 
surviving sufficiently long after the intra 
pleural introduction of chromite ore roast, 
as Well as the appearance of three sarcomas 


in the tissue of the hip at the site of the 


Anaplastu 


rat witl 


wlenocarcinoma ot thie 


intramuscular implant; 


— 
rat: < 205 vers of 


A, M. 


injection of this material, is doubtless of 
significance, even disregarding in this con- 
nection the high incidence of tumors remote 
from the site of deposition among the rats 
intramuscularly injected with chromite ore 
roast the various 
additional hyperplastic and metaplastic re- 


(Schinz *), as well as 
actions seen in the lungs of the rats of this 
group. The coexistence of carcinomas and 
sarcomas in the neoplastic masses affecting 
the lungs of the two rats given the roast 
intrapleurally also supports the view of a 
chromite roast specific origin of these tu 
mors as Well as of the three sarcomas which 
appeared in the thighs of the rats intra- 
muscularly implanted with the same ma- 
terial. 

While these findings do not as yet estab- 
lish the chromium-specific genesis of these 
tumors, since chromite ore roast contains 
not only chromium but also other minerals, 
such as iron, vanadium, aluminum, magne- 
The 


total available epidemiologic, clinical, and 


sium, calcium, and silica (Copson 
experimental evidence, nevertheless, favors 
the concept that chromium represents the 
carcinogenic agent in this material. If the 
experimental tumors produced in the lungs 
and thighs of the rats are accepted as being 
caused by chromium, present in the chro- 
mite ore roast, it seems that their develop- 
ment depended the proper balance 
between relatively small amounts of readily 
water-soluble 


on 


chromium and 
rather large amounts of slowly soluble com- 


pounds, 


compounds 
providing a comparatively mild 
initial chromium effect followed by a pro 
longed sustaining action through slow 
release of chromium from the water-insolu- 
ble, acid-soluble components of the roast. 
An acute corrosive, necrotizing effect of 
certain chromium compounds would thereby 
be kept at a minimum, while at the same 
time a chemospecific carcinogenic effect re- 
lated to other chromium compounds would 
come into play, exerting a prolonged influ- 
The 


validity of this concept doubtless can be 


ence upon a live cellular medium. 


tested by using a properly selected mixture 
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of chromium compounds having suitable 
solubility characteristics. and, if attainable, 
present in chromite ore roast. The impor- 
tance of this antagonism between toxic and 
carcinogenic effects for the production of 
cancers in experimental animals was dem 
onstrated in recent experiments on a highly 
toxic fraction of American shale oil, which 
elicited cancerous responses mice only 
after its toxic effects had been mitigated 


by diluting it with vegetable oil to a ‘ 


concentration (Hueper and Cahnmann *). 


Conclusions 
The implantation of chromite ore roast 
mixed with sheep fat into the pleural cavity 
and muscle tissue of the thigh of rats re 
sulted after two years in the production of 


squamous-cell carcinomas coexisting with 


sarcomas of the lung in 2 of 25 rats, 4 of 
which survived into the cancer-bearing pe 
riod, and of 3 fibrosarcomas of the thigh in 


31 rats, 29 of which were alive at the 


appearance of the first of these tumors. 
These observations strongly suggest that 
chromite roast contains 


ore carcinogenic 


constituents which possibly are identical 
with the acid-soluble, water-insoluble chro 
mium compounds present in chromite ore 
and 


prolonged effect upon exposed tissue with 


roast, exerting sufficiently strong 
out causing its necrosis by an acute corro 
sive action. 

The 


aimed at the production of cancers by vari 


failure of previous experiments 


ous chromium compounds is tentatively 
attributed either to a release of biologically 
active chromium from the substances used 
(metallic chromium, chromite ore) in 
amounts insufficient for a carcimogenic re 
sponse by the exposed tissue or to an ex 
cessive corrosive and necrotizing action of 
such materials, preventing thereby any re 
action to chromium from living cells. 


National Cancer Institute 
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within five to six months after implantation hal A.M.A h. Path. 65 -608-614 


around these chromate deposits. Twenty 


seven surviving rats of this series will be hmann, K. Bo: Die Bedeutung ¢ 


kept under observation for a_ total yp riod I he Gesundheit der Arheiter, Sel 
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An Experimental Study of Aerosol Deposition 


Human Subjects 


P. E. MORROW, Ph.D.; E. MEHRHOF, B.A.; L. J. CASARETT, Ph.D., and D. A. MORKEN, Ph.D., 


Rochester, N. Y. 


Introduction 


The factors which control the deposition® 
and retention of inhaled dusts are related 
to the physical and chemical properties of 
the dusts and the anatomy and physiology 
of the respiratory tract. 

Among the important inhalation studies 
in animals which relate to the deposition and 
retention of those of 
and co-workers,*? Stockinger and co-work- 


aeorsols are Palm 


ers,”! Scott and co-workers,**47 Barrett and 
co-workers,” Verzar and co-workers,®’ As 
set and co-workers,* Taplin and co-work- 
Wilson and Hatch 
and Kindsvatter,** Shoshkes, et al.4° Berke 
Punte,4* Cohn co- 
workers,'® Buckland and co-workers," and 


Ishikawa and Drinker.®° 


and> DiPasqua," 


Important studies of dust deposition and 
retention in man have been reported by 
Wilson and LaMer,"* Brown and co-work- 


ers,’ Landahl and 50-34 


Wijk 


co-workers,’ van 


and Patterson,** Altshuler and 
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Radioactive Inhalation Section, Division of 
Pharmacology and Toxicology of the Department 
of Radiation Biology, Medical Center, University 
of Rochester. 

Portions of this study were presented at meetings 
of the American Physiological Society, Rochester, 
N. Y., Sept. 4-7, 1956, and of the 


dustrial Hygiene Association, St. Louis, 


American In- 
April 20- 
as University 
of Rochester Atomic Energy Project Report UR- 
504 (1957). 


* The term deposition is used in this report to 


26, 1957, and have been published 


describe the process whereby dust is caused to 
remain in the respiratory tract when it is respired, 
and retention to describe the extent to which the 
deposited dust remains in the respiratory tract 
The term retention is frequently used in the litera- 


ture to describe both of these processes. 


QD 


and 
Drinker 
Lehmann,** 


co-workers,” Lehman 


Baumberger,’ Shapiro,"* and co 
workers,”! Brown,!* Rooks, 
Jech,** Verzar and co-workers,” Hilcken,** 
Amdur and co-workers,* Albert and) Ar 
nett,! Schiller Worth,” 
and co-workers,!*!® Tourangeau and Drink 


and Dautrebande 


Harley and Aurand and co 
workers,” and Worth and Schiller.” 

Models for estimating dust deposition in 
man, on theoretical bases, have been dis 
cussed by Trurnit,*? Findeisen,** Hateh and 
Hemeon,?* Berghaus,!” Wilson," 
and Landahl.** 


Davies," 


Histologic studies have been made on the 
nature and size of dusts retained in lung 
tissue immediately after inhalation (ani 
mals) and after chronic exposure (animals 
and man). Of special interest are the re 
ports of Gessner and co-workers,*! Bedford 
and Warner,’ and Thomas and Stegemann *! 
on the human lung and those of Cauer and 
Neymann,'*) Neymann,"! and) Beekmann 
on the lungs of various animals. 

While there are relatively few studies 
which have revealed the significance or the 
extent of deposition of submicronie particles 
in quantitative terms, there are many which 
suggest that such deposition 1° 
and retention rela 
tively high order. Trurnit** has calculated 
that the alveolar deposition of 0.034 diam 


are of a 


eter particles should be about 24¢¢ com 
plete. 

Though it appears certain that submi 
particles are usually insignificant 
mass-wise when compared with particles in 
the I to Sy range, there are many reasons 
why this might not be a proper criterion to 


. 
in 
ony 
a3 
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judge their role in inhalation toxicology, 
particularly if they are insoluble.+ Among 
the factors and circumstances which dis 
tinguish submicronic insoluble particles are 
their relative stability in the atmosphere, 
large numbers occurring naturally, large 


surface area, ability to penetrate into. the 


lung parenchyma, long retention time, pro 
~ 


pensity to serve as vectors (for radioactive 


materials}, and toxicity to respiratory tract 
tissue. 


One feature of an inhalation study of 


alpha emitters in laboratory animals being 
this 


conducted at installation *” has been 


the use of a nonradioactive, innocuous aero 


sol as a “carrier” or vector for the minus 


cule quantities of alpha emitters involved. 


Phere are several advantages such a carrier 
stable 
reproducible aerosol; (/) the 


aerosol provides: (@) it is a more 


and easily 


carrier aerosol can be studied with or with 


out the a-emitter present, without affecting 


its physical or chemical state appreciably, 


and, finally, (¢) the same aerosol can be 


studied in both man and laboratory animals 


under the same experimental conditions. 


It was im this last regard, particularly, 


that a series of aerosol deposition studies i 


human subjects was begun, utilizing a sub 


mucronic sodium chloride aerosol. The same 


experimental apparatus and aerosol are now 


being used for animal studies. A variety of 
measurements, were made which permitted 
the characteristics of both the aerosol and 


the subject’s breathing to be continuously 


recorded during the deposition measure 
The 


rently being made in the animal studies. In 


ments. same measurements are cur 


these ways, it is hoped that some informa 


tion fundamental to aerosol deposition may 


be obtained and that an important link be 


+ The 


has demonstrated that 


work of Punte*® with a soluble aerosol 


a greater dose can be ad- 


ministered to the mucous membranes by larger 


sized aerosols, irrespective of their site of 


deposition; consequently, Punte was able to show 


that of two aerosols, the one with greater mass 


median diameter produced a_ greater systemic 


toxicity. 


Morrow et al. 


DEPOSTTION 


tween the human and the animal studies 
can be established. 
Methods and Procedures 
The apparatus which was utilized in the de 


position study has been previously deseribed 1 


detail.” * Briefly, the equipment consists Of two 


units. The first provides for the production and 


+} 


sampling 0 ne aerosol and ill 


automatic respira 
tory valve which separates the inspired and expired 
airs. The second unit is a control and measuring 
system consisting ot control circuit tor the 


respiratory valve, two electrome integrators for 


the measurement of the respired air volumes, and 


a pneumotachograph tor recording respiratory 
tlows 

Particle-size data were obtained from electrot 
micrographs (105,000 x) of dust sampled with two 


electrostatic — precipitators and an oscillating 
hermal precipitator 
The soduin 


solid 


particles/ec. of air 


chloride was dispersed as a hetero 


geneous ierosol cor about 10 


sisting ol 


with a count median diameter 


ot 0.0524 and geometric standard deviation ot 


226. The air concentrations of sodium cl 
flame 


tor sodium and a titrometru 


were determined by a photometric method 


method for chloride 


The experimental procedure for the human 


studies was as follows The production ot the 


submicromie aerosol of sodium chloride was begun, 
and the subject breathed this aerosol, while seated, 
for an equilibration period of eight or more 


minutes. The sampling and the recording equip 
ment were then energized, and the deposition meas 
urement 


was begun 


The period of time during 


1 


which measurements were from 5 to 


made varied 
20 minutes 


Experimental Results 


A partial summary of 17 experiments on 
seven normal male subjects (average age 34 
years) is given in the Table. The results of 
these experiments provide two points of in 
terest. irst, the amount or fraction of 
aerosol deposited in the respiratory tract is 
greater than that predictable on the basis 
of commonly accepted particle-size-deposi 
tion relations, and, second, there appear to 
be several physiologic factors which con 
tribute to the deposition process, 

‘rom the Table data, 63.4% was de- 
termined to be the mean mass deposition 
value. The 95% confidence limit is 57%- 


69¢¢ for the mean. Generally accepted re- 


03 


2 

4 
on 


A. 


Particle Mean Mean Mean 

% Size Air TV RF MV 

Exp. Mass CDM Concen. (Ces Cy (Liters 
No. Dep. Mg/m*) RTPS)t Min RTPS)t 


0.060 
0.048 
0.050 
0.040 


Vv 0.070 22 44 12.4 6.2 
VI 0.053 30 424 16.0 6.7 
Vil 0.062 44 5Al 13.0 7.2 
Vill 0.054 33 597 12.6 7.5 
IX 0.067 33 503 12.4 4 
0.040 13 538 13.8 7A 
XI 0.057 24 763 8.3 64 
NII 0.045 22 738 8.5 6.5 
‘ 0.062 13 414 14.4 6.0 


0.050 
0.053 
0.069 
0.060 


70.7 


* Count median diameter 
+ Room temperature, pressure, saturated 


lations predict a mass deposition value of 
from 40% to 48¢¢. These predictions imply 
that the deposition of particles below 0.1) 
is about the same as that for 0.1m particles 
and require that the hygroscopic nature of 
sodium chloride be ignored. Actually, neither 
of these conditions is believed to be proper 
but, unfortunately, no provision is made 
for them in the relationships normally en- 
countered. While 
probably the basis for the lower predicted 


these two features are 
deposition values, the relative contribution of 
the two is difficult to determine. An estimate 
of the effect of the hygroscopicity of sodium 


chloride by two methods !7:°8 


suggests that 
the deposition value might be as high as 
54%. par- 
tially “corrected” deposition value and then 


If one assumes ‘that 54° is a 


adjusts the deposition estimate for particles 
below 0.1, to 60-90, this easily accounts 
for the experimentally obtained mass deposi- 
tion value, for about 20% of the mass of 
the aerosol is distributed among these small 
particles, 

Regarding the second principal finding, 
i.e., the apparent relation of certain phy- 
siologic factors to deposition, the percentage 
of the aerosol mass deposited as a function 
of the frequency of breathing is portrayed 
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dium Chloride Aerosol 


Experiment 


Vital Mean Mean Mean Duration 
Cap. Phase Exp Respired Min 
Liters Pause Air Flow 

RTPS)t Duration Sex E(1/See)I Pre 


E(See)i 


3.5 2.89 2.34 0.02 19) 217 
3.8 2.17 1.63 0.02 21S 2 10.0 
4.1 2.57 2.14 0.09 208 254 13.0 1.0 
3.4 2.54 241 0.35 192 0 
4.2 2.52 2.16 0.10 208 233 14.5 

4.2 2.27 2.12 0.06 243 20 “0.0 4 

4.6) 3.30 164 239 
4.4) 3.13 172 297 wt 
4.1 2.62 (0.16 22440100 


in Figure 1. Points assumed to be aberrant, 
at least to the trend line (arrow), are en 
circled. The points interconnected were de 
termined on the same subject, but often 
weeks or months separated these measure 
ments, 

The graphic data appear to support the 
viewpoint that as the respiratory frequency 


increases, the mass deposition decreases. 


sok ™ 
: 
2) 
60 
< 20 
= — 
re) l l j 
8 12 16 
MEAN RESPIRATORY 
FREQUENCY (cycles /min.) 
Fig. 1.—Relation of the mean frequency of 


respiration to the amount of sodium chloride 


aerosol deposited in the respiratory tract. Each 
point is derived from a single experiment. 
Vol. 18, Oct., 1958 


Exp Exp, 

Ask 
I 76.2 HOS 59 7.1 5s 2.54 O.7s 136 255 s.0) 

Il 79.0 32 606 10.8 7.5 3.44 2.17 O44 $17 10.0 8.0 

lil 73.5 38 705 12.3 4.0 2.66 2.18 0.23 268 SIS 10.0 s.0 
IV 52.7 9 405 12.0 4.4 3.8 2.62 24 0.02 208 
XIV 53.7 9 529 13.5 7.1 1.3 2.40 bs 230 12.0 
- X\ SRS 30 520 10.1 5.2 4.4 3.82 2.56 0.50 166 203 15.0 5.0 
XVI 65.9 32 503 4.6 4.5 1.1 2.34 1.32 123 223 8.0 ; 
XVII 2 542 8.2 44 4.25 3.03 0.06 135 9.5 5.0 
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This the within and 


anong individuals. This type of relation be- 


appears to be Case 
tween the respiratory frequency and mass 


deposition has been reported in several 
papers, such as those of Landahl and co 
workers *! and Wilson and LaMer."* 

In Figure 2, an apparent relation of the 
mean tidal Volume to the mass deposition 
value is demonstrated. A reasonably con 
sistent pattern is revealed in which the mass 
deposition value appears to increase as the 
mean tidal volume increases. 

Two other parameters which appear to 
be related to the mass deposition value are 
the mean inspired and expired air flow 
rates. These are depicted in Figures 3 and 


4, respectively. These two graphs suggest 


100 - 
z 
= 80 
» 
= 
x 
400 600 800 
MEAN TIDAL VOLUME 
(cc.RTPS air) 
Fig. 2—Relation of mean tidal volume to the 


amount of sodium chloride deposited in the respira- 
tory tract. Each point is derived 
experiment 


from a 


that in the case of inspiration, an increase 
in the mean air flow rate results in an in- 
creased deposition, while in the case of ex- 
piration the converse appears true. 


Comment 


While many of these same relations have 
been demonstrated or proposed by previous 
studies,!?"1-5 such findings have not been 
determined (a) in subjects breathing in an 
(b) with a 


‘uncontrolled hetero- 


manner, 


Morrow et al 


POSITION 


single 


re) 
° 


@ 


% MASS DEPOSITION 


40+ 
20r 
100 200 300 
MEAN INSPIRED AIR FLOW RATE 
(cc. RTPS air/sec) 
Fig. 3.—Relation of the mean inspiratory air flow 


sodium chloride aerosol de 
tract. Eacl 


experiment 


rate to the amount of 
posited im the 
derived fron 


respiratory pomt ts 


a single 


geneous submicronic aerosol, and (¢) after 
a suitable equilibration period, 

It is clear that the several respiratory 
parameters discussed are sufficiently well re 
lated to one another in a phy siological selise 
that the 


interdependent, For example, the tidal vol 


some or all of relations may be 
ume generally decreases as the respiratory 


frequency increases, and the air tlow rates 


2 
\ 
‘a 
& 60+ 
a 
<q 
= 20F 
100 200 300 
MEAN EXPIRED AIR FLOW RATE 
(cc.RTPS air/sec) 
Fig. 4—Relation of the mean expiratory air 


flow rate to the amount of sodium chloride aerosol 
deposited in the respiratory tract. Each point ts 
derived from a single experiment. 
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are certainly related to the phase durations 
and tidal volume. On the other hand, there 
are reasonable explanations of how most of 
these factors could have independently in- 
fluenced deposition in the manner seen. 
These explanations involve such effects as 
increased numbers of particles inspired, in- 
creased air turbulence, increased penetration 
of particles into the alveolar air, and an 
increased mucosal surface area for deposi- 
tion, Consequently, there seems to be no 
of 
these factors as primary or secondary, ex 


basis for classifying any one or more 
cept on intuitive grounds. 

It is well known among those who have 
employed the pneumotachograph, that the 
respiratory pattern of an individual in a 
given activity state is reproducible and of 
ten so characteristic that it serves to identify 
the subject. As all of the physiologic fac- 
tors studied can be obtained from the pneu- 
motachogram, pneumotachography may be 
an important tool in this type of study. The 
possibility of estimating an individual's pre 
disposition to dust deposition or even to 
dust injury by his respiratory physiology is 
suggested, 

The precise contribution of hygrosee ypicity 
to the deposition of a submicronic sodium 
chloride aerosol is difficult to estimate. The 
heat of condensation, varying thermody- 
namic environment, the electrostatic charges, 
and the effect of the radius of curvature are 
the 


among factors which have not been 
fully assessed by the usual estimations. In 
all probability, every inhaled particle serves 
to some extent as a condensation center for 
water vapor, irrespective of whether the par- 
ticle is classified as “soluble or insoluble.” 
The microcapillaries in an “insoluble” par- 
ticle might adsorb significant quantities of 
water vapor, for instance. 

This type of study indicates the need for 
associating parameters other than particle 
size with respiratory tract deposition. There 
is little doubt that this is a highly significant 
relation; however, the manner in which a 
subject breathes and the physicochemical 
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properties of the dust produce important 
changes in dust deposition, 


Summary 


In 17 experiments on seven normal sub 
jects seated at rest, the mean mass deposi 
ot 


tion sodium — chloride 
to be 63.4, a value 
higher than that predictable using the com 


monly employed particle-size-deposition re 


submicrosec 


Was 


lations. The hygroscopic nature of the salt 
is not believed to satisfactorily explain this 
high value. The greater deposition of par- 


ticles under O.1y diameter is probably as 


important a basis for the increased total 
deposition value as the hygroscopicity ot 
such an aerosol. 

Several physiologic parameters capable ot 
objective measurement appear to be related 
to mass deposition: specifically, the mean 
tidal volume, the 


and the mean respiratory air flow rates. 


respiratory frequency, 
Some of these relations have been reported 
by other investigators but not for subjects 
breathing naturally or with a heterogeneous 
submicronic dust. There appears to be no 
basis for selecting any one or more of the 
parameters studied as primary factors. 
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Radar and communication installations 
are making use of increasing amounts of 
power. As a result, military etvilian 
populations may be exposed to larger doses 
of radio frequency energy. Such exposures 
will be to the body as a whole. The fre 
quencies used probably will range from the 
ultra-high-frequency band, at a few hundred 
megacyeles per second, to the microwave 
band at several thousand megacycies per 
second, 

There is no doubt that microwave radia- 
tion has produced cataracts in animals.'* 
In these experiments intense radiation was 
applied locally to the eve. The consequences 
of local irradiation have some 


may prac 


tical importance in human beings since 
microwave radiation is used therapeutically 
about the eve. There is one reported case 
of cataracts in a human being, allegedly due 
to microwave irradiation,® but this probably 
cannot be accepted as proved. In this re- 
ported case, the radiation intensity reaching 
the eves was difficult to estimate. Moreover, 
the morphologic changes in the lenses were 


nuclear cataracts and not what one expects 


with radiation.* 
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*Since the morphologic changes in rabbits’ eyes 
produced by ionizing and microwave irradiation are 
similar, one would expect posterior subcapsular 
cataracts in human beings from microwave radia- 


tion similar to those caused by ionizing radiation 


Cataracts and Ultra-High-Frequency Radiation 


The objective in the present study Was to 
determine whether or not cataracts might 
result from exposure of the whole body to 
radiation at frequencies similar to those 
used in some high-power installations. The 
immediate concern was with a frequeney in 
the range of 400 megaecyeles (Me.). Par 
ticular interest lay in comparing the dose 
which produces cataracts with that which 
causes death, for if the cataractogenic dose 
were sufficiently greater than the lethal dose, 
the possibility of cataracts resulting from 
whole-body radiation would be of no real 
concern, 

Only one similar series of exposures ap- 
pears to have been made with comparable 
the 


band. No cataracts were observed in any ot 


frequencies ® in ultra-high- frequency 
these animals, although they received radia- 
tion in near lethal amounts. However, the 
paucity of reported observations directed 
to the problem of eve damage and the prac- 
tical importance of the problem warranted 
further study using present methods of 
quantitative investigation. 


Material and Methods 


Most of the exposures were carried out 
in a waveguide system, but some were made 
in “free space.” The term “free space” 
must be interpreted with some reservation. 
In an attempt to duplicate actual exposure 
conditions, the test animals were contained 
in a small Lucite box placed in the vicinity 
of the radiating antenna. It was not possible 
to measure the power absorbed by the ani- 
mals under these conditions. With the wave- 
guide system, all of the energy was confined 
within known limits, so that power meas- 
urements could be 


made. Exposure in a 


waveguide is not the same as exposure in 


2QQ 


é 
= 
a 
2 
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free space, since the electrical parameters 
are different, but the advantages to be gained 


from this were considered sufficiently great 


to justify its use. A brief discussion of the 
electrical measurements and characteristics 
of radiation follows. 

Electrical Characteristics of RF Radiation 

’ RF radiation is a term covering a wide band 
of frequencies. For our purposes the main regions 
are the ultra-high-frequency band (UHF), up to 
approximately 1000 Meps, and from 1000 Meps up- 
wards, usually referred to as the microwave re- 
gion.+ 

When a dissipative dielectric is placed in an 
electromagnetic field, currents are induced in the 
dielectric. In some few idealized cases adequate 
mathematical representation will give the details 
of the the 
the general principle remains: currents flowing in 


process. However, whatever details, 
the dissipative medium cause heat to be produced 
factor to be considered concerns the re- 
the 


reported 


Another 
gions in which the heat is produced. At fre- 


quency band in the experiments here, 
approximately 400 Mcps, penetration of the radi- 
ation is considerable, so that substantial quantities 
of heat are generated internally 

The nature of the radiation may in general be 
The 
pulsed case is typical of many radar installations, 
short 


classed as “pulsed” or “continuous wave.” 


where high-intensity pulses of relatively 


duration are emitted at given intervals. The con- 
tinuous-wave case is more typical of a communica 
tions system. As far as heating is concerned, there 
the two 
If the average powers are the same, then 
It is not known 


is no essential difference between cate- 
gories 
the heating effects are the same. 
effect 


irradiation. <A 


whether other may be due to high- 


intensity 
system was used for the experiments reported in 


any 
pulsed continuous-wave 
this paper. In general, it is to be expected that 
personnel exposed to RF radiation will receive the 
exposure while in the vicinity of an antenna fed 
by a high-power transmitter. Under such condi- 
tions it is difficult to make accurate power measure- 
ments. The quantity often used to describe the 
power is that of incident power density, in units 
of watts/cm.2, or, more conveniently at times, milli- 
The 
section then arises in order to give the total power 


absorbed by the body. It may be convenient to by- 


watts/cm.? concept of an absorption cross- 


+ Recommended terms for frequency bands are 
“ultra-high frequency” (UHF) for 300-3000 Meps, 
and “super-high frequency” (SHF) for 3000- 
30,000 Mcps. It has been common practice to refer 
to the 3000 Mcps region as “microwave,” however, 
and since most of the literature has followed this 


practice it has been adopted here. 
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pass this step, and talk directly in terms of absorbed 
power, in watts. Since it is this power which is 
converted into heat, it may have a more obvious 
physical interpretation. However, this quantity is 
not readily measured under free. space conditions 
The situation can be greatly improved if the RF 
energy can be confined in a closed system, since 
then standard techniques are available for power 
measurements. Thus, although a closed system is 
not quite the same system as that which would give 
rise to a possible hazard, its advantages for meas- 
urement were considered great enough to justify 
its use. Some additional tests were carried out in 
“free space.” 

Exposure Technique 
Waveguide: A 
metal pipe, through which RF power can be made 
to flow in a When an ob- 


stacle is placed in the guide the pattern of power 


(a) In waveguide is a hollow 


well-defined pattern 
flow is changed, since now there is some reflection 
The basic the 
exposure technique is to take account of the re 


as well as transmission. feature of 


flection produced by the obstacle by introducing 
a tuning section, which essentially provides a can 
celing reflection. With the system adjusted in this 


manner, it again is meaningful to consider and 
measure power flowing down the guide toward the 
obstacle. The amount of power flowing beyond 
the obstacle may also be measured. The difference 
of these two measurements, incident and transmit- 
ted the the 


obstacle. This method may be checked with calori 


power, gives power absorbed by 


metric measurements on inanimate objects, and 
readily gives an accuracy of the order of 10% 

It should be noted that the power absorbed by 
the obstacle is the fundamental electrical quantity 
measured. A reasonable guess may be 
the incident 
watts/cem.*, but this is not measured. 


The 


out at a frequency of 468 Meps, in a rectangular 


which is 


made of power density, in milli 


actual waveguide exposures were carried 


waveguide of cross section 157% in 
(b) In this 
power was supplied to a horn radiator mounted 


“Free Space”: In method RF 


approximately 4 ft. off the ground. The test ani- 
mals were placed at appropriate distances in front 
A device was used to estimate the 
the the 
animals, but no power measurements could be made 
(a) 
tions and the approximate field intensity 


2. In fact, 


of this horn 


field intensity (mw/cm.*) in vicinity of 


as in above. However, some simple calcula 
meas- 
urements agreed to within a factor of 
the results of animal exposure in free space were 
similar to those obtained with the waveguide ex- 
posure. Because of this, and because of the con 
venience of the waveguide system, most attention 

was given to the waveguide exposures 
The “free space” exposures were carried out at 
a frequency of 385 Meps, rather than 468 Meps as 
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Summary of Exposures 


No. of Weeks 


Rate of » No. of No. of of Follow-Up 
Exposure Rabbits Exposures After Last 
Exposure 

Group A Weekly 10 5-7 1 
Waveguide at 4 
60 mwatts ‘em? 15 Controls t 
for 20 min. 
Group B Daily 12 10 
Waveguide at 15 Controls t 
60 mwatts ‘em 4. 
for 20 min 
Group C Twice s 10 + 
“Free-space”” Weekly 4 Controls 


at 30 and 60 
mwatts/em 


* Died before the end of the experiment 

+ Controls were followed for same length of time as the exposed 
animals, 

} Of the 8 exposed animals, 4 received 60 mwatts/em.? for 
15 min., and the other 4 received 30 mwatts/cm.? for 90 min. 
These doses were nearly at the lethal level. 


in the guide, but this difference in frequency is not 
regarded as significant. 

\dult, male, albino rabbits were used exclusively 
The number of rabbits used for each exposure, the 
number of exposures, and the dosages are indicated 
in the accompanying table. 

The rabbits of groups A and B were divided into 


radiation” and “control” groups on a random 


basis. Insofar as possible, both groups were housed, 
fed, and handled in a similar manner except for 
the actual irradiation. The rectal temperature was 
measured before and after each exposure. Ophthal- 
moscopic examinations of the eyes were made prior 
to the exposures and at variable intervals after the 
exposures. Examinations were also made with the 
slit-lamp biomicroscope in selected cases. The ex- 
aminers had no knowledge of which rabbits were 
controls, how many controls were in a particular 
group, or of the identification system of the rab- 
bits 
The 


mining what radiation dosages could be tolerated 


first few exposures were aimed at deter- 
by the rabbits. It soon became apparent that levels 
of approximately 10 milliwatts/em.2, at which a 
typical rabbit absorbed approximately 3 watts, could 
be tolerated for hours without significant rise in 
temperature or other apparent effect on the animal 
A level of 30 milliwatts/em.*, with approximately 
10 watts absorbed, resulted in some animal deaths 
after a period of approximately two hours. At 60 
milliwatts/cem.*, with approximately 20 watts ab- 
sorbed, some deaths occurred after half-hour ex- 


With 


were 


mind, ‘most 
30 and 60° milli- 
watts/cm.’, with the exposure durations arranged 


posures these numbers in 


exposures carried out at 


so that the rabbits received fairly large but sub- 
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lethal doses. The rectal temperature rose an aver- 
age of 1.5-2 degrees (C) during these exposures 
Groups A and B, noted in the table, represent a 
total of 184 exposures with 23 rabbits. An average 
of the measurements on these animals gave a figure 
of 8.1 watts/kilogram as the power absorbed, with 
Any 


within 


a standard deviation of 1.25 watts/kilogram. 
particular 
10%, 


animal 


measurement Was accurate to 


while variations due to movement of the test 
were of the same order of magnitude 
Power absorption measurements usually were taken 


at 10-minute intervals during each exposure 


Rabbits in Group A received 60 mw/cm.’, once 
weekly for a total of five to seven weeks. Some 
rabbits died before the end of this period. Two 


of these deaths occurred during or immediately 


after irradiation for 30 minutes, and for this reason 
the exposure time was reduced to 20 minutes. In 
addition, two deaths occurred in irradiated animals, 
disease, one of which occurred 


(Table). Of 


mals, 4+ died of infectious disease 


due to infectious 


after four exposures 15 control ani 


Autopsy results 
will be described in a future publication 

In Group B rabbits were irradiated daily, with 
the exception of a two-day week-end interruption, 
total of 10 


for a exposures. These rabbits also 


were given 60 mw/cm.*, for 20 minutes at each 


exposure. Two of the controls but none of the 12 
irradiated animals died prior to the end of the ex 
periment. 

Group C consisted of animals irradiated in “free 


space ” There were four controls and eight ir- 


radiated animals, of which five received 60 mw/cm2? 
for 15 minutes and four received 30 mw/cm. for 
X) minutes. A total of 10 exposures were given 


to each animal, at the rate of 2 exposures per 
week 


In addition, a large number of exposures were 


carried out in early experiments which are not 
listed in the table. Because these early experiments 
were exploratory, no attempt was made to ran- 
domize the animals or to provide controls. There 
were 32 exposed animals, of which 4 received doses 
of 10 mw/cm.* for periods of one to two hours, 12 
received 30 mw/cm.* for one-half to two hours, 
and 16 


hour 


received 30 mw/cm. for one-half to one 


Results of Eye Examination 


Examination of the eyes showed nothing 
which could be called a cataract. Punctate 
opacities were occasionally seen in the pos- 
the rabbit 
lenses, but these were often seen prior to 


terior subcapsular cortex of 
irradiation and were as frequent in the con- 
trol group as in the irradiated group. They 
were of such small dimensions that they 
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might well have been seen on one examina- 
tion and overlooked on the next. 


Comment 

Previous investigators * applying local 
microwave irradiation to the eyes of rabbits 
have reported the threshold dose for cata- 
racts to be in the range of 120-220 mw/cm.? 
Our finding that ultra-high-frequency radia- 
tion at an intensity of 60 mw/cm.? is not 
cataractogenic is consistent with this, but 
further comparison is probably unwarranted 
in view of the different frequencies used. 
However, one might expect that the cata- 
ractogenic 


would — be with 


ultra-high-frequeney 


dose higher 

than with 
microwave radiation, which gives rise to 
heating in the region of the lens, 


radiation 


There ts, of course, no direct way of com- 
paring the susceptibility of human and rab 
bit this of irradiation. 
However, with local microwave irradiation 


lenses to form 
the cataractogenic dose for monkeys has been 
found to be higher than that for rabbits? 
Until evidence is presented to the contrary, 
our results with rabbits probably provide an 
assessment of the cataractogenic possibili- 
ties in human beings. 


Summary 


Ultra-high-frequency radiation (at 468 


megacycles per second) was repeatedly ap- 
plied to rabbits in doses near the lethal 
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This radiation was distributed over 
the whole be 


level. 


No cataracts developed following the ex 
posures, 
Mr. L. E 


Laboratory were responsible for the exposure and 


Bird and other members of Lincoln 


care of the animals. 
243 Charles St. (14). 
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The Toxicity of Allyl Alcohol 


1. Alcute and Chronic Toxicity 


M. K. DUNLAP, D.V.M.; J. K. KODAMA, Ph.D.; J. S. WELLINGTON, M.D.; H. H. ANDERSON, M.D., and 


C. H. HINE, M.D., Ph.D., San Francisco 


Allyl alcohol (CH,=CHCH2OH) is a 
colorless pungent liquid completely miscible 
with water. Its two reactive groups, the 
primary alcohol and the olefinic bond, en- 
hance each other's activity. Present meth- 
ods of preparation include conversion of 
propylene into allyl chloride by high-tem- 
perature chlorination, with subsequent acid 
ic or basic hydrolysis.'* Earlier methods 
were based on the dehydrative reduction of 
glycerol. 

Allyl aleohol is widely used industrially 
in chemical, resin, and pharmaceutical 
helds. 


rivatives, including oxidation and reduction 


It has a number of interesting de- 


products, chlorohydrins, ethers, and (per- 
haps most important) resinous polymers, as 
well as a variety of organic and inorganic 
esters. These derivatives are used in per- 
fumes, flavorings, pharmaceuticals, and for 
denaturing ethyl alcohol. 

The original interest in allyl aleohol as a 
public health hazard arose from its presence 
as a contaminant in the methyl alcohol used 
for denaturing ethyl alcohol. However, 
since the studies by Miessner' 1891, 
there has been no comprehensive survey of 
its toxicity and surprisingly few relevant 
publications have been found in the litera- 
ture. Miessner’s finding of a fall in blood 
pressure when allyl alcohol was adminis- 
tered to rabbits was confirmed by Carlier * 
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Supported in part by a grant 
Presented before the 19th Annual Meeting of 
the American Industrial Hygiene Association 
Department of Pharmacology and Experimental 
Therapeutics and Department of Pathology, Uni- 
versity of California School of Medicine 


in 1911; Atkinson ! 


porting peroral administration to dogs in 


gave a brief paper re- 


1925; vapor toxicity was investigated by 
McCord in 1932, and Smyth his 
associates Outlined intragastric, percutane- 
ous, and vapor toxicity in their more recent 
range-finding 

In a talk before the American Industrial 
Hygiene Association in 1950, Hine et al.’ 
rated the acute toxicity of allyl alcohol 
intragastrically and by inhalation as “mod- 
erate,” and percutaneously as “high” (clas- 
sification of Hodge and Sterner *). 

The present paper covers the results of 
primary irritation studies on rabbits; acute 
toxicity studies on rats, mice, and rabbits ; 
chronic toxicity studies on rats; and sen- 
sory threshold studies on human volunteers. 
A preliminary report ® on the toxicity stud- 
ies was made before the Society for Phar- 
macology and Experimental Therapeutics 
in 1955. A subsequent paper will deal with 
pharmacodynamic. studies, 


Experimental Design 
Material 


Test Sample. 
weight of 58.08, specific gravity at 20/4 C of 
0.852, and boiling point at 760 mm. of 96.9 C. Its 


Pure ally! alcohol has a molecular 


vapor pressure at 25 C is 23.8 mm., giving a pos- 
sible air concentration of about 32,000 ppm. It is 
thus moderately volatile, with characteristic odor 
and lacrimatory effect, and is lighter than water 
but denser than the saturated alcohols. It does not 
corrode metals."* The sample used throughout these 
studies was produced by the Shell Chemical Com- 
pany and was stated to be of 98.5% purity, the 
impurities being largely diallyl ether and water. 
Test Animals —The test animals were male al- 
bino rabbits, male and female rats of the Long- 
Evans strain, and male mice of the Webster strain 
The rabbits were housed singly in all cases. Rats 
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used for the acute experiments were housed in 
groups of five or six, while those used for chronic 
experiments were housed in groups of two. Mice 
were housed in groups of six. All of the ani- 
mals were allowed food and water ad libitum. They 
were fed on standard pellets designed for the par- 
ticular species, except for those on chronic experi- 


ments, which received a special maintenance diet. 


Method 


A. Primary Irritation Studies —The irritating 
effects of allyl alcohol were evaluated according 
to the method of Draize.‘ 

Into the normal left eve of three male rabbits, 
0.05 ml. of undiluted allyl alcohol was instilled. 
The eyes were examined in an hour for signs of 
irritation, first unstained and then stained with 5% 
solution of fluorescein’ sodium. Futher examina- 
tions were made at 24 and 48 hours, and occa- 
sionally during the following week. 

Undiluted allyl alcohol was applied in 0.5 ml. 
amounts to intact and scarified (with wire mesh) 
areas on the backs of three rabbits. The areas 
were covered with patches of gauze under rubber 
dam, fastened with adhesive tape. Evaporation of 
the compound was shown by its presence in the 
surrounding air. The treated areas were examined 
in 24 hours for evidence of irritation, and the 
rabbits were then returned to their cages. 

B. Acute Toxicity Studies—In all the acute 
experiments, the surviving rodents were held for 
observation for a period of at least 10 days after 
the exposure. Those which died were subjected 
to necropsy, and representative survivors were 
killed for necropsy at the end of the observation 
period. Thorough examination ‘of tissues was 
made, and specimens of all viscera were preserved 
in 10% formalin for microscopic examination. The 
dose or vapor concentration fatal to half the ani- 
mals was calculated according to Weil’s modifica- 
tion of the method of Thompson.” 

Percutaneous Absorption: Four groups of 3 rab- 
bits (1.3 to 3.9 kg.) were given skin applications 
of 0.025 to 0.20 gm/kg. of allyl alcohol. Patches 
of rubber dam about 33 cm. were placed over 
small wads of gauze about 1 cm. in diameter, and 
sealed to the clipped skin with rubber cement. The 
allyl alcohol was injected through the dam into 
the gauze, and the puncture then sealed with the 
cement. Further wrapping of the body with towel- 
ing and adhesive tape precluded slipping of the 
seal and insured against evaporation of the alcohol. 
The absence of vapors in the ambient air demon- 
strated the efficiency of the seal. 

Intragastric Administration: Graded quantities 
of allyl alcohol, 1% in distilled water, were given 
to groups of five male rats weighing 111 to 143 
gm., to other groups weighing 170 to 252 gm., and 
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to groups of six mice weighing -17.5 to 22.5 gm. A 
hall-point needle and syringe were used to intro 
duce the fluid into the stomach. Groups of three 
rabbits (2.9 to 3.2 kg.) were given a 2% solution 
by means of a soft rubber catheter 

Intraperitoneal Administration: Groups of 10 
male rats (178 to 200 gm.) and 6 male mice (18.5 
to 23 gm.) were given graded doses of the 1% 
solution by intraperitoneal injection 

Single Vapor Exposure: Groups of six male 
rats (100 to 200 gm.) were exposed in a cylindri 
cal glass chamber, 19.5 liters in capacity. A modi 
fied version of the motor-driven syringe assembly 
described by Carpenter and his associates * deliv 
ered allyl alcohol from a 10-ml. Luer-Lok syringe 
into the chamber through an evaporator through 
which air was forced at a uniform rate. The air 
flow was set at 8&6 to 12.9 liters per minute, de- 
pending on the concentration of allyl alcohol 
desired. The vapor within the chamber was al 
lowed to equilibrate to (theoretically) 95% to 99% 
of the desired concentration * before the animals 
were introduced, 

The rats were exposed for one, four, or eight 
hours, to concentrations ranging from 40 to 2300 
ppm. The nominal concentrations were calculated 
by the standard gas concentration formula of Ja- 
cobs * and were also checked by chemical analysis.* 
Glass bottles of 1 liter capacity containing distilled 
water were connected with the sampling port of 
the chamber, and the vapor drawn through the 
water by suction. To this aqueous sample was 
added 0.01N bromine in acetic acid, in the presence 
of mercuric acetate. catalyst. The excess bromine 
was reduced by iodide and the iodine titrated with 
0.0IN thiosulfate according to the method of Reid 
and Beddard.” 

C. Chronic Toxicity Studies —Repeated Vapor 
Exposure: In order to evaluate the effects of 
chronic exposure to the vapors of allyl alcohol, a 
series of three experiments was conducted. In 
each case, groups of 10 male rats were exposed for 
seven hours a day, five days a week, for a total 
of 60 exposures. Control groups were similarly 
exposed to uncontaminated air. In the first experi- 
ment, levels of 1, 2, 5, and 20 ppm failed to produce 
gross signs of toxicity, and levels of 40 and 60 
ppm were therefore instituted, In the third ex- 
periment, 100 and 150 ppm were used, to insure 
the production of histologic lesions by entering the 
lethal range. The vapor concentrations were 
checked frequently by the method described under 
“single vapor exposure.” 

These exposures were accomplished in steel 
chambers approximately 200 liters in capacity, and 

* The Analytical Chemistry Department, Shell 
Development Company, Emeryville, Calif., sug- 


gested this method of analysis. 
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the desired concentrations of vapor were produced 


with the constant metering device already described 
10.9 to 21.1 


(three to six air changes per hour) 


The air flow was at liters pet 


minute 
room 


temperature Of the was mainta 


at 20 to 25 ( 


Xposure 


During the 90 days of the experiment, tl 


were weighed weekly and observed daily for 


well-being. that died were 


necropsy, suitable tissues 


were 


microscopic examination, the 


perimental period, all survivors were we 


decapitated under light ether anesthesia, 


jected to necropsy Livers, kidneys, 


weighed individually for determin 


gan/bod 


were 


weight ratios, sections 


with specimens from alternate 


irt, thymus, pancreas, spleen, 


bladder, and brain, were preserved 


formalin for microscopic examination 


Weight ratios and percentage weight 


compared “Student” 


statistically 
lt vestion Bec ause of the volatility 


ally] 


feed was not a suitable 


Chronic 


reactivity ot alcohol, Its incorporation im 


method of determining 
Instead, distilled wate 


effects of chrome ingestion 


as the sole source o two 


to which allyl alcohol had been added was supplied 

fluid. In experiments, 
male and female rats were exposed 
ally] 


solutions 


groups of 


5, 50, 100, 250, SO), and 1000 ppm ot 


alcohol in their drinking water. Stock 


were made up each week in brown glass bottles 


with plastic tops, one tor each “group The two 


control groups received uncontaminated distilled 


wate! \t the end of each week, the amounts left 


in the stock bottles and drinking bottles were sub 


tracted from the original volumes to obtain the 


amount used by each group. The amount con 


sumed div by the weight of the animals at the 


end of the week was taken as the volume per weight 


consumed, and from this the mge/kg/dav intake of 


llyl 


The rats 


was calculated 


alcohol 


were weighed weekly and observed 


daily for general health At the end of 13 weeks 


were decapitated under light ether anesthesia 


for gross and microscopic examination. Specimens 


were taken from alternate rats for histologic 


examination as i repeated vapor exposure 
experiment, and also included ovary and duodenum 


kidney, 


from all animals 


Sections of liver, stomach, and jejunum 


were taken The liver/body and 


body 


comparison 


weight determined for 


bv the 


kidney ratios 
“Student’’-t 
rposure 


studies 


were 
test 
1). Human | Sensory response studies 


Sensory response carried out on 
staff 


19 to 


were 


groups of volunteers .(members of the 


medical students). The age range was 


with a mean of 22 


All participants were in ap 


parent good health before and during the experi- 
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mental period, which extended ovet 30 davs. All 


eX pose | is were 
a physician H. H.) 


under the supervisiot 


The eves were visually 


inspected after each exposure. Physical examina 


tion of the chest was made at the conclusion ot 


when subjective complaints were 


elicited 


s were preconditioned 


f the experiment by reviewnu 


ditterent subrective sensations associated witl 


level of response. Our previous expert 


pointed out the necessity of this procedure 


iform results. Variation in the ce 


sensitivity is not eliminated by 


the responses, especially in the 
to be less erratu 


Crroups fl to seven subjects were exposed 


week for exactly five 


tron one to 


minutes, during which tin v noted the degree 


subjective response one-minute intervals 


was mi heckins absent, slight 


uation 

under headings 
irritation se tron, pulmonary 


and CNS 


there 


No sul 


evidence of 


factory cognition, eftect 


ject was retested if Was any 


fests ot 
various concentrations were randomized, and the 


subject was not aware of the 


residual effect from the previous run 


nature of the material 


to which he was exposed 


The exposure room was specially designed for 


the purpose. It was equipped with an entrance 


port, a one-way-view window, an exhaust fan 


capable of changing the air in one minute, and a 


revolving fan for mixing the vapors. The room 


cubical, with a volume of ap 


18,000) liters 


was approximately 
Exposures were static, 


flasl 


itely 


being 


proxim 


vapors generated by vaporization fron 
a heat source. Exactly five minutes was allowed 
for vaporization and equilibration before the sub 
jects entered, and at least 10 minutes was allowed 
for evacuating the vapors after the subjects were 
dismissed 


Results 


Studies. 


rabbit showed a slight erythema where ally] 


A Primary Irritation One 
alcohol had been applied to the intact skin 
24 hours previously. This had disappeared 
by the end of 48 hours, and no other reac 
tions were noted, 

One hour after the application of ally! 
alcohol to the cornea, all of the eyes showed 
conjunctival erythema, and two showed de- 
cided swelling of the membrana nictitans. 
The third eye did not show much swelling, 


but had a slight corneal slough. After 24 
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TABLE 1.—Eye Irritation Scores After Instillation 
of 0.1 MI. of Allyl Alcohol* 


Rabbit 


No. Cornea Iris Conjunctiva Mean 


7 Hours 


0 
0 
0 


24 Hours 


0 
0 
1 


48 Hours 


* Highest possible score 110 (Draize, 1955). 

hours, all of the conjunctivae were still 
injected; two rabbits had corneal opacities, 
and one showed injection of the iris. After 
48 hours, the injection was. still present, 
and corneal opacity persisted in one animal. 
All eyes had apparenily returned to normal 
by the end of a week. The scores are given 
in Table 1. 

B. Acute Toxicity Studies.—The results 
of administration of allyl alcohol to. the 
various rodents by various routes were es- 
sentially similar. Apathy was an outstand- 
ing sign, and appeared in all animals except 
the rats exposed by the respiratory route. 
In mice, apathy was preceded by excitabil- 
ity; in rats it was accompanied by an ap- 
pearance of anxiety, and in rabbits there 
was an attitude of bellicosity. Lacrimation 
and tremors were noted in some rats, and 
Hushing of the skin in rabbits. Ataxia was 
noted occasionally in mice rabbits; 
convulsions preceded the death of rabbits, 


while coma occasionally preceded the death 


of rats. Diarrhea occurred before death in 


rabbits and rats. 

The common gross findings in rats and 
rabbits that died were edema and conges- 
tion of the lungs (confirmed microscopi- 
cally), visceral congestion, and discolored 
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Micro 


scopically, the livers showed various de- 


livers, some with necrotic areas. 
grees of injury, from congestion of the 
periportal sinusoids to periportal necrosis, 
central pallor to central necrosis. “The en 
teric tracts were commonly engorged with 
mucus, sometimes bloodstained, but micro 
scopically within normal limits in the see 
tions studied. The kidneys of the rabbits 
appeared to be swollen: those of the rats 


Micro 


scopically, heme casts and cloudy: swelling 


were both swollen and. discolored. 


were the only notations. 

Rabbits and rats that survived the 10-day 
observation period showed similar lesions, 
but less frequently. Mice that died showed 


occasional edema and congestion of the 


TABLI Toxicity of Allyl . 


Species toute 


Intragastric 42-125 
Rabbit 
Percutaneous 10-250 
Intragastric (84-110 
Mouse 
Intraperitoneal 
111-143 gm » (79-140 
Intragastric 
170-252 gm 75-130 
Intraperitoneal 42 ($2-55 
LC ppn 
1060 OS70-1290 
127-225 


76 (67-86 


Ihr 
<4hr 165 
Shr. 


Respiratory 


lungs, but there were no other apparent 


lesions, and no abnormalities were 


killed 


days were apparently normal. 


seen 


microscopically. Survivors after 10 


LDso and LCs» values are given in Table 
2. Chemical analysis of the vapor drawn 
from the exposure chamber showed a 15% 
to 250 loss of allyl alcohol; therefore the 
values somewhat lower than 


actual were 


those listed. 
C. Chronic Toxicity Studies. 
Vapor Exposure: Analysis of the vapor at 


Rey reacted 


the higher levels of exposure during the 
course of the experiments gave the follow- 
ing results: 
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Nominal 


Concentration 


No. of Mean 
Readings Value 
40 40).7 
60 61.1 
100 103.2 
150 . 166.7 


Standard 


Deviation 


The concentration of 
highly lethal. 


150) ppm proved 
Four rats died during the 
first exposure, and all showed gasping, se 
vere depression, nasal discharge, and eye 
irritation. There was one case of corneal 
opacity. Two more rats were dead by the 
next died the 


The remaining two be 


morning, and two during 


second exposure, 
came very lethargic, with red-rimmed eves, 
lost about a third of their original weight, 
ind died by the 10th exposure. The livers 
of the rats appeared to be hemorrhagie, 
and the lungs were pale and spotted; the 
The tract 
was usually bloated with air and mucus, and 
Micro 


lungs 


kidneys were normal. enteric 
the enteric vessels were engorged. 
scopically, slight congestion of the 
and liver was the only finding, 
Signs, lesions, and microscopic findings 
were similar at 100, 60, and 40 ppm, but 
were less intense. At 60 ppm the gasping 


and rubbing of the muzzle diminished dur 


ing the first few exposures and the only per 


sistent sign was eve discharge. At 40 ppm 
all signs of irritation disappeared after a 
few exposures. At 20 ppm and below, the 
rats behaved normally, and showed no gross 


or sce lesions. 


TABLE 3.—Summary of Results of Sixty 


Mean % 
Weight 


134429 
133+ 5.6 
126+17 
110+23* 
128+43 
90+ 24° 


75+32* 


135+8 


* 


* Significantly different from control values, P= <5¢ 
+ 55 exposures 


Dunlap et all. 


XPOsures 


the fourth 
exposure to 60 ppm, and no deaths at lower 

100 ppm there were 
the first 46 days; the 


four survivors were accidentally killed on 


There was one death after 
concentrations. At 
six deaths during 


Retardation of 
ppm, 
in lung weight at 40 ppm, and inerease in 


ppm. 


weight ratios were normal at these levels. 


the 56th day of exposure. 
weight gain appeared at 20 increase 


kidney weight at 60 Liver/ body 


P values of less than 0.05 were considered 


significant. A) summary of these data ts 


‘| able 


Chronic 


given in 


Ingestion signs of 


Very few 
observed the 


An 


showed crustiness of the evelids or local 


abnormality were during 


course of the study. occasional rat 


swelling, slight in degree, but these signs 


cleared up rapidly without treatment. Tran 


sient respiratory disease was suggested in 


four rats, at various times, by the appear 


ance of almost inaudible rales. Three of 


these rats returned to normal within a few 


? 


days. The fourth, a male in the 250 ppm 


group, lost weight steadily for five weeks 


while remaining lively and bright-eved. 
? 


Since it then weighed only 63 
killed. No changes other than those due to 
inanition 


gm., it was 


were observed at necropsy, and 


the pathologist reported slight pulmonary 
edema with normal liver and kidney. A 
second rat in this group began losing weight 
during the sixth week and died during the 


10th week, showing no signs of illness other 


of Rats to 


Allyl Alcohol Vapor 


Organ Body Weight Ratios, 


Mortality 


Liver Ratios 


Kidney 
3.7440.25 
3.61+0.2 0.706-+0.04 10 
3.52+0.3 


3.614+0.3 


0.724+0.06 10 


0.765+0.06 10 


O.715+0.08 10 
3.26+0.3 


3.19+0.4 
3.08+0.2 


0.582+0.06 
0.629+0.03 
0.643+0.04* 


0.410+0.1 10 
0.435+0.2* 10 


0.531+0.2* 10 


10 
Ww 
10 


3.24 
2.37 

17.66 

ted 

Ppm 

= 
0 
1 

5 

20 
0 

— 0 

— 6 

150 10 
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than emaciation. The pathologist: reported 
necrosis of the intestinal mucosa, with nor 
mal liver and kidney. With 


tions, all the rats remained lively and in 


these excep 
apparent good health throughout the ex 
perimental period, 

When the killed at the 


of 13 weeks, few abnormalities were seen. 


rats were end 
The peritoneal fat was decreased in_ the 
900-ppm group, and absent at 1000) ppm. 
Pale discoloration of the liver, with a soft, 


spongy, vellowish appearance, was noted in 


two females on 1000 ppm. Microscopically, 


these livers showed well-localized areas of 
necrosis with regeneration; the appearance 
and distribution of the lesions suggested 
infarction. 
trol 


The brain of one female con 


showed perivascular cuffing. There 


were no other findings of interest. Per- 


centage weight) gains and organ/body 
weight ratios are given in Table 4. 
The fluid consumed by the 


males decreased with the amount of. allyl 


amount of 


alcohol, from 145 ml/kg/day for the con- 


males drank consistently more, 177 ml/kg 


trols to 102 ml/kg/day at 250 ppm. 


day for the controls, and even at 250 ppm 
the intake was 135 ml/kg/day. At 500 and 


TABLE 4—Percentage Weight Gain, Organ/Body 
Weight Ratios, and Mortality of Groups of 
Rats Gwen Allyl Alcohol in the Drinking 
Water for Ninety Days 


Organ/Body Weight 
Weight Ratios, % 
Group Gain, % 


Mortality 
Ppm 


Liver Kidney Ratio 
3.02 

3.59 

2.91 

3.60 

3.01 

3.62 

3.03 

3.72 

0.332 

3.30 

3.35 * 

3.46 

3.03 

3.26 

3.50 

3.66 

3.69 * 

3.41 0.834 * 


* Significantly different from control values, P= <5%. 
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5.—Mean Fluid and 
Rats Given All 
Hater 


Allyl Ali 
vl Alcohol in the 
for Ninety Days 


hol Intake 
Drinkmg 


Fluid Consumption, Allyl Alcohol Intake 


M1) Kg/ Day Mg Ke Day 
M 


O.13+0.01 
+0003 
£0.31 


0.62 


$2.0) 


1000 ppm, 
half as 


intake of 


both 


much as 


sexes drank about 
the contre yIs. 


ally] alcohol 
high, averaging 72 


only 
The peak 
was surprisingly 
the 


males and 67 mg/kg/day for the females, 


mg/kg/day for 
at 1000 ppm, or about three quarters of 
the LDso per day. Mean figures for all 
groups are given in Table 5, 
D. Human Ex posure. 


Studies: 


Sensory Response 
In no case was there any pulmo 
nary discomfort or noticeable effect on the 
central nervous system. [eye irritation, oc 
curring immediately, was not more than 
slight until the level of 25 ppm was reached, 
although nose irritation was regarded as at 
least’ moderate by 
at 12.5 


checked off as more than moderate only at 


four of seven subjects 


ppm. Olfactory cognition was 
6.25 ppm, and by only two of the five 
subjects. A the 


given in Table 6. 


summary of responses 1s 


Comment 


Allyl aleohol has several very interesting 


effects. It is an unusually potent lacrima 


tor; it is unusually toxic percutaneously ; 
it has an unusual effect on the central nery 
ous system, and it causes periportal as well 
as central necrosis of the liver. 

It is illuminating to compare our results 
with those published by Miessner '! more 
than 65 years ago. Among his many ex- 
periments, he exposed mice to air saturated 
with allyl alcohol, eliciting almost the same 
sequence of signs we noted with intraperi 
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TABLE 6 


ider A are listed the number showing any response 


toneal injection: restlessness; evacuation of 


feces; ataxia and leaping: quick, dithicult 


respiration; reddening of visible skin; 


lacrimation; cowering; forceful respira 


tion; spasmodic, irregular — respiration ; 


convulsive movements; tolerance of side 


Con 
death 


position with slow, weak breathing. 


vulsions occurred an hour, and 


shortly thereafter, 

Concerning the peculiar apathy which we 
also remarked, Miessner noted that the 
animals did not seem to be narcotized, but 
were unwilling to move, anxious, and not 
interested in trying to escape. Anxiety was 
noted by us more particularly in rats, which 
seemed apprehensive and disinclined to 
move for several days after intraperitoneal 
or intragastric administration. Vapor ex 
posure did not seem to cause this effect. 
It seems doubtful to us also whether there 
was depressant effect in the usual 
the 


sensitive to pain. 


any 


sense, since animals remained very 
Rabbits showed no signs 
that could be construed as depression after 
peroral administration, as Miessner also 
noted. They were quiet, but awake, with 
an attitude suggesting belligerence although 
they did not attempt to attack. 

The occurrence of peripheral vasodila- 
tion, which we noted in rabbits and Miess 
ner noted also in mice, led him to study the 


carotid blood pressure in rabbits. A decided 


drop followed subcutaneous and intrave- 


nous injection, preceded by a rise in 


the former case. Decrease in pulse rate 


was commoner than increase, and ir 


regularity was frequent. Carlier~ saw a 
drop in pressure on intravenous adminis- 


tration to rabbits, with an undulating pres- 
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sor-depressor effect lasting until convulsions 
supervened in about half an hour. The only 
that 


effect on the heart he 


the 


noted was slight 


increase in force of the beat: respira 
tion was also increased, with gasping about 
once a minute, 


Testing the urine with bromine solution, 
Miessner found no allyl alcohol, and con 
cluded that it was entirely metabolized. He 
tested also for leucine and tyrosine, hoping 
to find evidence of liver damage, 


He did, 


toxic ck SES 


with 


find 


but 


negative results. however, 


albumin with and considered 
this to be a result of kidney damage rather 


than hypotension. 


allyl pre alcohol, 
Miessner attributed the differences in action 


Comparing with 
and toxicity to the double bond, noting in 
this connection that while choline ts hardly 
toxic, the a double bond be 
tween the carbon atoms prior to the OH 


insertion of 
group makes a very toxic compound, neu 
rine, 

The first approach to grading the vapor 
tOXICIty ot allyl alcohol was made by Me 
Cord in 1932. He noted that a monkey 
exposed to 1000 ppm died during the fourth 
hour, showing not only visceral but also 
subcutaneous abdominal hemorrhages. Two 
rabbits and six rats exposed with the mon 
key died at about the same time, with the 
usual lesions. 


of 


(Our for one-hour ex 
1060 MeCord 
also attempted daily seven-hour exposures 
to 200 ppm (our eight-hour LC;5 was only 
ppm). All of died the 


first or second day, while his three rabbits 


posure rats was ppm.) 


76 four his rats 
survived 3, 6, and 18 exposures. The only 


other published data on vapor toxicity that 
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No Eye Nose Pulmonar Olfactory CNS ot 

Ppm Subjects Irritation Irritation Disc t Cogn Effects 
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be 

12.5 7 1 0 7 0 0 0 0 
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N.B I 

: 

PA 

= 

: 
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we have located are those of Carpenter and 
his associates,* who listed allyl alcohol as 
one of the compounds that would kill two 
to four of six rats exposed to 250 ppm for 
four hours (our four-hour LCs was 165 
ppm). 
There was more variance between the 
effects of single and repeated administra- 
Since the 


eight-hour LC;5,) was 76 ppm, a level at 


tion than had been anticipated. 


60 ppm might be expected to kill rats ex- 
posed for seven hours daily before many 
days had passed. However, only one rat 
succumbed in 60 exposures, while 60. ex- 
posures to 40 ppm killed none. It must be 
concluded that allyl aleohol does not accu- 
mulate in the body, and further that a tol- 
erance is developed on repeated exposure. 
The latter conclusion is supported by the 
observation that rats exposed to the vapors 
at 60 ppm and below ceased to show lacri- 
mation or discomfort after a few exposures. 

Smyth, Carpenter, and Weil !® reported 
the intragastric L.Dso for rats as 64 mg/kg., 
which is in the same toxicity range as our 
figure of approximately 100 mg/kg. How- 
ever, they noted 9.7 mg/kg. as the least 
daily dose causing death, microscopic le 
sions, and reduced water intake. The maxi- 
mum dose having no effect in this 30-day 
experiment was 4 mg/kg. In our experi- 


ment, the rats consumed 12 mg/kg/day 
with no noticeable effect, and at 29 mg/kg 

day there was only an increased liver weight 
in males and kidney weight in females. 
Further, the 500 1000 


were consuming an average of 40.6 and 


rats at and ppm 
71.3 mg/kg/day without mortality. 

The occurrence of periportal necrosis of 
the liver warrants further attention. This 
lesion occurred occasionally in .the acute 


experiments in both rats and rabbits, and 
in the drinking experiment, but was not 


found after repeated vapor exposure. 
Eger® remarks on its consistent appear- 
ance, and apparently considers that it is 
related to increased permeability and per- 
haps to some enzyme inhibition rather than 
to anoxia. Possible mechanisms of toxic 
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action will be discussed in the forthcoming 
paper on pharmacodynamics, 

The final note should be made of the 
peculiar lacrimatory effects of allyl alcohol. 
It has been the experience of one of us that 
men handling this compound. in quantity 
and working in areas where there is a pos- 
sibility of moderate air contamination fre 
quently complain of a syndrome comprising 
lacrimation, retrobulbar_ pain, photophobia, 
and some blurring of vision. In contrast to 
the irritation which appears with the alde- 
hyde of this alcohol (acrolein), symptoms 
persist. for some hours, and following ex 
posure may last 24 to 48 hours. While no 
tolerance to this compound is) developed, 
there has seemed to be no increase in senst- 
tivity. No permanent or irreversible severe 
scarring of the cornea or loss of corneal 
substance has been observed following ex 
posure to the vapors, although eye contami 
nation may cause a rather severe chemical 
burn. Skin irritation is also quite common 
with this compound, and absorption through 
the skin leads to deep pain, probably due 
to muscle spasm. Injection of calcium glu 
conate intravenously, or infiltrating the site, 
has been found to relieve this condition. 

The sensory threshold studies show that 
the presence of the compound is readily 
recognized by most people at 0.78 ppm, and 
that it is really intolerable at 25 ppm. The 
suggested threshold ltmit of 10 ppm seems 
to be quite reasonable, from the sensory 
threshold data. 

No evidence of liver damage or disturbed 
kidney function has been noted in a group 
of employees working for 10 years with 
this alcohol. 


Summary 


Allyl alcohol is a pungent, volatile liquid 
It is 
moderately toxic on percutaneous adminis- 


with adequate warning properties. 


tration to rabbits; intragastric administra 
and 
intraperitoneal administration to rats and 


tion to rats, mice, rabbits: 


mice. It was also moderately toxic to rats 
on single vapor exposure, while on repeated 
Vol 
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exposure the effects seemed to be those of 
repeated insult: rather than those of accu- 
mulation in the tissues. The same was true 
on chronic ingestion, where retardation of 
weight gain did not appear until 250 ppm, 
1000) ppm 


in the drinking water. Signs of acute and 


and effects were minor even at 


chronic intoxication included lacrimation, 


dyspnea, apathy, and weight loss; periph 


eral vasodilation noted in rabbits. 


The 


congestion and periportal necrosis of the 


Was 


characteristic lesions were visceral 


liver. The alcohol was not apparently irri- 
tating to rabbit skin, and under the condi 
tions of the experiment did not cause 
permanent damage to their eyes. 


Sensory threshold studies indicate that 


the presence of the compound is readily 


recognized at 0.78 ppm, and that severe 
eve irritation occurs at 25 ppm. No adverse 


effects have been found on medical ap- 


pratsal of persons occasionally exposed 
while working with allyl alcohol over a 
number of vears. 


University of California School of Medicine. 
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Acute Effects of Nitro-Olefins upon Experimental 


Animals 


Preliminary Report 


WILLIAM B. DEICHMANN, Ph.D.; MORENO L. KEPLINGER, Ph.D., and GRADY E. LANIER, D.V.M., 


Coral Gables, Fla. 


Introduction 


It is apparent that smog in the Los 
Angeles area is partially due to reaction 
products of oxides of nitrogen with organic 
matter, catalyzed by sunlight.  Iexhaust 
gases from the automobile produce approxi 
mately 88% of the total olefins and 37% 
of the total mtrogen oxides found in the 
air. 

Analyses of the constituents of automo 
bile exhaust gas revealed, among other 
hydrocarbons, straight chain olefins ranging 
from Cs to These olefins evidently 
combine readily in the atmosphere with 
nitrogen oxides to produce mitro-olefins. 
The probable concentration of these latter 
compounds in the Los Angeles air ranges 
from 10 to 15 ppb! 
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The pure olefins, 1-butene and 2-butene, 
particularly when combination — with 


ozone and oxides of nitrogen, caused typ 


cal “smog” plant damage * in concentrations 


as low as 0.2 to 0.5 ppm. 

With these facts in mind the following 
study was undertaken determine 
pharmacological and toxicological effects 
produced by certain pure nitro-oletin com 


pounds, 


Materials and Methods 


The nitro-olefins used these expert 
ments were synthesized by Drs. T. J. Mende 
and K. EF. Lampe of this department. Tests 
were started immediately after synthesis. 
The nitropentene and longer carbon chain 
nitro-olefins are stable, when stored in dark 
bottles in a refrigerator. Nitrobutene is also 
stable under these conditions but polymer 
izes upon exposure to air, The compounds 
which were tested for their pharmacological 
and toxicological properties include the fol 


lowing: 


NO; 
2-nitro-2-butene CHy—C=CH—CH 
NQ) 
2-nitro-2-pentene CHy,—C=CH—CH.—CH 
NO, 
3-nitro-3-pentene CHs—CH:—C=CH—CH, 


NO, 


2-nitro-2-hexene CH 


CH:—CH:—CH, 


NO; 


3-nitro-3-hexene CH,—CH.—C 


CH—CH:—CH; 


ig 


S Ol 


VITRO-O1 


nitro-2-heptene 


3-he ptene 


-octene 


nomen 


i-nitro-3 


The exposure chambers (approximately 


30 liters capacity), lids, gas washing bottles, 


rotameters, and connecting tubing were ot 


Pyrex glass. Air was passed through a 
column of anhydrous calcium sulfate ( Drie 
rite); part of it was then bubbled through 
a 10 em. column of a nitro-olefin and sub 
sequently mixed with uncontaminated air. 
The air-vapor mixture, so prepared, was 


passed at a rate of 10 liters per minute 
through two exposure chambers connected 
in series. .\ gas meter and rotameters were 
used to measure the volume and rate of air 


tow 


Results 
[: ffects ¢ 


centration of an olefin in air was calculated 


|apers on Animals.—The con 
from the loss in weight of the eylinder 
containing the olefin and the volume of air 
passing through the chambers. It is realized 
that this method 1s approximate only and 
that the data require checking with a chem 
ical method, 

Six rats (three males and three females), 
six chicks, and one rabbit were placed in 
each of the two chambers. These were 
connected in such a manner that the con 
taminated vapors passed into Chamber 1, 
and from this into Chamber 2. 

The temperature in the chambers was 
essentially the same, varying between 21 
and 24 C. The degree of humidity varied. 
In Chamber 1 the relative humidity ranged 
from 456 to 50°, while in Chamber 2 it 


Detchmann et al. 


Was kept between and 
assumed that the concentration of a mitro 


olefin was the same in both chambers; 1t 
was also assumed that differences im OXVeen 
suth 


ciently different in the two chambers. In 


and carbon dioxide tension were not 


other words, variations in effeets noted in 


the ammals placed in the two chambers 


were assumed to be caused by ditferences 


Phe 


Was emploved 


in degree of humidity. method of 


LeBlane 
for the determination of the lp proximate 


Lethal Dose 


Deichmann and 


Kegardless of the route of admunistration, 
all mitro-olefins elicited similar pharmaco 
dynamic effects and signs of intoxication: 
consequently, they will be discussed as a 
group. Individual differences will be em 
phasized, 


Marked irritation of the eves was. the 
first effect noted, as indicated by the fact 


that the eves of an animal were kept closed, 


and the conjunctiva, sclera, and evelids be 


came. intlamed. 


Peripheral vasodilatation 
Was evidenced by a redness of the ears, 
nose, and paws, 

There was marked irritation of the mu 
cous membrane of the respiratory tract, and 
a conspicuous secretion of mucus appeared 
mouth. 


at nose and 


became 
marked during the five-hour period of ex- 


posure. All animals became cyanotic and, 


Dyspnea 


somewhat later, went into coma. They died 
with asphyxial convulsions (Table 1). 
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ACUTE EFFECTS OF NITRO-OLEFINS 


In general, rabbits and chicks showed 
With 


out exception, rabbits were the first to die. 


signs of irritation sooner than rats. 


The survival time of rats and chicks was 
approximately the same. 

The 
caused hemorrhages in the lungs and hydro- 
both 


There was, however, a greater volume of 


butene and pentene compounds 


thorax of all animals of chambers. 


fluid in the thoracic cavity of an animal 
exposed to the high relative humidity. Post 
mortem examination of animals exposed to 
the longer carbon chain ¢ompounds and to 
low humidity revealed no hemorrhages and 
a practically dry thoracic cavity, exposure 
to the same compounds under conditions of 
high humidity induced, without exception, a 
thoracic cavity practically filled with serous 
Huid. 

Acute Oral Toxicity Studies 
and 


Both male 
female 


rats (Osborn-Mendel strain ) 
were used. The onset of action of 2-nitro- 


2-butene became apparent within 5 minutes, 
while 7 to 10 minutes passed before effects 
were noted after ingestion of compounds 
having longer carbon chains. 

With most compounds, particularly those 
with the shorter carbon chains, there was 
a marked, primary stimulation of the central 
nervous system, as indicated by hyperex 
citability, increased activity, tremors, and 
clonic convulsions. There was tachycardia 
and reddening of the ears, nose, and paws, 
indicating peripheral vasodilatation or pos 
sibly elevated blood pressure. 

As the effects progressed, the rate of 


respiration decreased. Dyspnea cya- 


nosis became marked. Subsequently, an 
animal suffered generalized depression, 
decreased muscle tone, and ataxia. Most 


of the rats suffered asphyxial convulsions 
and died. The survival time ranged from 
30 minutes to 60 hours, depending largely 
on the dose but also on the length of the 
carbon chain in the molecule. The longer 
the chain, the more prolonged the period of 
survival. The Approximate Lethal Doses are 


presented in Table 2. 


Deichmann et al. 


Taste 2—The Acute Oral Toxicity of Nitro 
Olefins When Administered Orally m 
One Dose to Rats 
(Compounds were administered undiluted. There 


Was an approximately equal number of males and 
females in each group. The weights of the rats 
ranged trom 170 to 500 gm.-) 


Approximate 


No. of No. of — Period Lethal Dose 
Com Rats of 
pound Compound ‘Treated Survival Gm Kg. mM/kg 
2 2-nitro-2-butene 9 10min.- 0.28 2.8 
12 hr. 
7 2-nitro-2-pentene 7 1-18 hr. 0.28 2.4 
3-nitro-3-pentene 10 min.- OA2 3.7 
12 hr 
3 -2-nitro-2-hexene 9 2-6 hr. O42 $3.3 
3-nitro-3-hexene 12-24 hr. 0.42 3.3 
S  2-nitro-2-heptene 10 1!5-24hr. 0.94 
1 3-nitro-3-heptene 7 4-00 hr, 0.62 $3 
10) 3-nitro-2-octene 10 3-24 hr. 0.62 4.0) 
Y Snitro-3-octene 10 2-24 hr. 0.62 4.0 
ll 2-nitro-2-octene 10 8-15 hr. 1.4 9.0 
4 = 2-nitro-2-nonene 7 18-24 hr. 2.1 12.3 
3-nitro-3-nonene 10 12-24 hr 2.1 12.3 
Sublethal doses caused gastroenteritis, 


anorexia, polydipsia, and diarrhea, empha 
sizing again the marked local irritation of 
the nitro-oletins. There was no difference 
in the degree of toxicity between the two 
sexXes. 

The nitro-oletins are undoubtedly par- 
tially excreted by way of the lungs. There 
an obnoxious odor about the animals 


had 


Was 


which been treated with these com- 


pounds. 

Acute Intraperitoneal Toxicity Studies 
Adult male and female rats were employed 
for the intraperitoneal studies. The signs 
of toxicity were similar to those induced by 
oral administration of a nitro-olefin, but 
the onset of action was more rapid. It 
varied from 30 seconds to five minutes, 
depending on the dose injected. The central 
nervous system stimulation, particularly the 
clonic convulsions. was severer. There was 
no diarrhea (Table 3). 

Death was again preceded by asphyxial 
convulsions. The survival time following 
intraperitoneal administration shorter 
that 


compound. 


than after oral administration of a 


Studies.—A 


pound was applied to the closely clipped 


Cutaneous Toxicity com- 
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TABLE 3.—The Acute Toxicity of Nitro-Olefins 
When Administered Intraperitoneally in 
One Dose to Rats 


(Compounds were injected undiluted. There was 
an approximately equal number of males and fe- 
males per group. The weights of the rats ranged 
from 170 to 546 gm.) 


No. of 
Com- 


Approximate 
No.of Period Lethal Dose 
Rats of 
Treated Survival Gm/Kg. mM/Kg. 


pound Compound 


2-30 min. 0.08 
1-8 hr. 0.08 
8-12 hr. 0.05 
10 min.- 
12 hr. 

7 min.- 
12 hr. 

4-4 hr. 
2-72 hr. 
15-18 hr. 
1-18 hr. 0.18 
2-12 hr. 0.28 
15-24 hr. 0.28 
15-24 hr. 0.42 


2-nitro-2-butene 11 
2-nitro-2-pentene 
3-nitro-3-pentent 
2-nitro-2-hexene 
3-nitro-3-hexene 
2-nitro-2-heptene 0.28 
3-nitro-3-heptene 0.28 
3-nitro-2-octene 
3-nitro-3-octene 
2-nitro-2-octene 
2-nitro-2-nonene 
3-nitro-3-nonene 


abdominal skin of a rabbit while it) was 


immobilized on a rabbit board. The animal 
was then placed under the hood in such a 
that 
negligible. After 
the skin of some of the rabbits was washed 


manner inhalation of vapors was 


five hours of exposure, 
with soap and water to remove the unab 
sorbed portion of a compound. No attempt 
was made to remove the compound from 
others. A difference in toxicity was not 
noted by using the two procedures. Lt was 
felt that 
lack of 
rapidly absorbed through the skin, and they 


two factors contributed to this 


difference. The compounds are 


are very volatile, so that after a period of 
five hours none was left on the skin. 
Immediately after topical application of 
an olefin there was. local irritation, pain, 
erythema, and enlargement of the hair fol- 
licles. After two to five hours there was 


prominent edematous swelling dis 
coloration of the skin involving the whole 
area of application. After several ‘days 
necrosis developed with sloughing of the 
tissues and secretion of bloody pus. Sub 
sequently, a hard, heavy, dark-colored scab 
formed over the area. After a period of 


about two months the = skin healed, and 
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TABLE 4.—The Acute Toxicity of Nitro-Olefins 
When Applied in One Dose to the Abdominal 
Skin of Rabbits 


(Compounds were applied undiluted. The weights 


of the‘albino rabbits ranged from 1.8 to 2.7 kg.) 


No. of 
Com 


Approximate 


No.of Period Lethal Dose 


Rabbits of 


pound Compound Treated Survival Gm/Kg. mM Kg 


2nitro-2-butene 1-1s 


IS-24 
Is-24 
2-nitro-2-hexene 1-2 
Is-24 


2-nitro-2-heptene 2-48 


2-nitro-2-pentene 


3-nitro-3-pentene 


3-nitro-3-hexene 


12-18 
15-24 
3-nitro-3-octene 6-24 
15-24 


3-nitro-3-heptene 
3-nitro-2-octene 


2-nitro-2-octene 
2-nitro-2-nonene 


3-nitro-3-nonene 


after about three months hair started to 
grow in the area. 

Signs of systemic intoxication produced 
were similar to those described previously 
(Table 4). 

Local Effects on the Rabbit Eye Apphi 
cation of one drop of a nitro-olefin to the 
eve of a rabbit caused marked local irrita 
tion of the mucous membranes and lacrima 
tion. The blood vessels of the conjunctiva 
and cornea became dilated. and the whole 
eyelid became rapidly inflamed. Somewhat 

Fig. 1—Rabbit lunes 3-nitro-23 
nonene vapors (five hrs. at 0.45 mg. per liter: 64 
ppm). Killed 48 hours after exposure. Note 
shrunken atelectatic areas in upper portion of bot! 
lungs; congestion, and emphysema 
in lower portions (white) areas are 
normal lung 


Effects ot 


hemorrhages, 
The light 


tissue 


baie ‘an 
6.1 
an 7 0.94 54 
2 OS 5 0.62 x2 
- ‘ 
7 3 1.40 7.3 
5 0.94 10.9 
1 1.40 
0.6 10 0.62 10) 
8 2.0 0.62 1.0 
cule 1 2.0 4 6 15-36 0.62 3.6 
10 1.2 5 2-25 2.5 
12-2 0.42 2 
9 1.2 
4 1.6 
12 2.5 
a 
ug 
4, 
j 
j 
18, Oct., 1958 


ICUTE EFFECTS OF NITRO-OL! 


Fig. 2.—Rablnt lung 
Photomicrograph re 
about 400 from 
mag. * 112 (hematoxylin 
and eosin stam) ts 
of 3-mitro-J-pentene va 

(190 minutes at 1.26 

per liter; 270 ppm) 
Rabbit survived for 190 
miu Note the 


loosening of the 


duced 


extreme 

tunica 
muscularis and the 
wrinkled, swollen 


pearance rt thie 
extremels 


mitima 
\dventitia 


lso present 
also presen 


later, the whitened or 


cornea appeared 


burned.” and there was an indication that 
the protein of the epithelial layer of the 


\\ ith three drops 


in an eve there was sloughing of the super 


cornea Was coagulated, 


ficial lavers of the cornea in about 24 hours. 
I: ffects 
tion 


on Blood Pressure and Res pira 
The intravenous injection of 4 

mg/kg. of a nitro-olefin into an anesthetized 
dog caused immediate cessation of respira 
tion lasting a few seconds. The respiration 
then markedly increased in both rate and 
amplitude. Expiration was forced. 


effects lasted 5 to minutes, depending 


on the dose. 


Deichmann et al 


| hese 


Simultaneous with the effects on respira 
fall of blood 


pre ssure followed by a marked pressor ef 


tion there was an immediate 
fect and tachyeardia lasting 5 to 13 minutes. 

Pathology.—-Gross and microscopic ex 
amination of organs and tissues of animals 
exposed to the nitro-olefins revealed marked 
pathological changes. The most significant 
changes were noted in the lungs, such as 
extensive hemorrhages, edema, and emphy 
bronchioles 


the cells 


sella The alveoh and 


filled 


rupted 


were 


with edema, and were dis 
The liver and kidneys were dis 
colored, blanched, hyperemic, and showed 


perivascular edema due to congestion and 


Fig. 3.—Rabbit liver 
Photomicrograph ; re 
duced 40; 

ag. 30 (hematoxylin 


Etfects 


about from 


id eosin stain) 


2-nitro-2-hexene va 


(five hours at O8 

¢. per liter; 152 ppm) 
Killed 14 days after ex 
posure, Note large, dam 
aged vein with scar tissue 
(whitened area) which 
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nodules 


occluded 
of the vessel 
dark 
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A. ARCHIVES 


OF INDUSTRIAL HEALTH 


/ RAT: ORAL 


4 


of mitro-olefins 


Fig Acute toxicity 


RABBIT: 
CUTANEOUS 


T 


4 5 6 T 
NUMBER OF CARBON -ATOMS 
The 
hemorrhages and edema in the myocardium. 
The 


There were multiple petechial hemorrhages 


heart showed subendocardial 


stasis. 


mesenteric vessels were congested. 
and hyperemia in the gastroenteric tract. 
The nonglandular portion of the stomach 
was thickened, and the epithelial cells were 
necrotic. There were large quantities of 
free blood and cellular debris in the lumen 
of the intestines, where the crypts and villi 
The 


marked congestion and loosening of reticular 


were disintegrated. spleen showed 
stroma and trabecular connective tissue. The 
blood was colored dark and contained mul- 
tiple, oily droplets. There was, in addition, 
a large quantity of a yellowish-brown to 
brownish-black pigment, and an abnormal 
concentration of polymorphonuclear leuko- 
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cytes. The skin showed petechial hemor 
rhages, inflammation, necrosis, and edema, 
with infiltration of the area by eosinophils, 


as seen in burns. 


Comment 

When the 1 pproximate Lethal Dose in rats 
(orally and I. P.) 1s expressed as moles per 
kilogram rather than grams per kilogram, 
it still is apparent that a compound with a 
short carbon chain is more toxic than one 
with a longer carbon chain. 

There is a decided difference when the 
approximate lethal cutaneous dose for rab- 
bits is expressed as moles per kilogram. 
‘rom Table 4, it would appear that on a 
molar basis the hexene compounds are the 


least toxic. There seems to be an increase 
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Th EFFECTS OF NITRO-OLEFINS 


Parte 5—Rate of Evaporation of Nitro-Olefins 


(One gram of each compound was placed on a 


vlass surface and left under the hood for five 
hours. ) 
Per Cent of 
I. 1D. No Compound Evaporation 
3-nitro-3-pentene SS 
3-nitro-3-hexene rin 
3 2-nitro-2-hexene 62 
2-nitro-2-heptem 37 
10 $-nitro-2-octeme 
2 nitro-2-octene 17 
12 
in toxicity as the carbon chain is. either 
shortened or lengthened. The most toxic 
compounds would be the nonenes. These 


conclusions are believed to be erroneous. 
Before such conclusions are drawn, two 
factors——absorption and volatility——must be 


considered. A compound was applied to a 
rather large area of the rabbit skin, and an 
animal Was placed under the hood to avoid 
inhalation of the vapors. Absorption of a 


compound is an important variable; un 
fortunately there are no specific data for 
the rate of absorption of a compound per 
unit time. The other factor to be considered 
is evaporation from the skin. During five 
hours under the hood it was found that the 
quantity which evaporated from a glass sur 
face varied with the length of the carbon 
chain. As expected the shorter carbon chain 
compounds were more volatile (Table ie 

If evaporation were the only variable, the 
data could be corrected by this factor. This 
1s inpossible because the per cent absorbed 
through the skin is unknown. This is a valid 
explanation of why the cutaneous toxicity 
data to the 


statement that the compounds with short 


are contradictory previous 


carbon chains are the most toxic. 


Deichmann ct al 


Summary 
The 


pounds; they produce, in addition, marked 


nitro-oletins are very. toxie com 


local changes in the skin or enteric tract, 


depending upon the mode of administration. 
Their vapors cause marked irritation of the 
entire respiratory tract, skin, and eyes. Ab 


sorpuion from the respiratory or gastro 


enteric tract, skin 1s 


peritoneal cavity, or 
very rapid, and signs of systemic intoxica 
tion appear promptly, imeluding hyperex 
citability, tremors, clonic convulsions, 
tachveardia, increased rate and magnitude 
of respiration, followed by a generalized 
depression, ataxia, cyanosis, and dyspnea. 
Death is initiated by respiratory failure and 
associated with asphyxial convulsions. Path 
ological changes were most marked in the 


regardless of the mode of administra 


lungs, 


~ 


tion of a compound 


University of Miami School of Medieme 
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Special Reports 


Residencies in Occupational Medicine 


Information for Educational Institutions Interested in I:stablishing and 
Maintaining Approved Residency Programs 


Formulated by the Residency Review Committee for Preventive 
Medicine and Adopted by the American Board of Preventive Medicine and the Council on 
Medical Education and Hospitals of the American Medical Association, January, 1958 


Introduction 


Residency training im occupational medicine consists of formal academic 
education and in-plant training in occupational medical practice. This compre 
hensive program is designed to prepare a physician for the specialized practice 
of occupational medicine and for eligibility for certification by the American 
Board of Preventive Medicine. 

The formal academic training (generally of two vears’ duration) is carried 
out in a school of medicine, a school of public health, or a university graduate 
school. This training is followed usually by a period of at least one year of super 
vised occupational medical practice in an industrial organization (in-plant training). 

Responsibility for the adequacy of training in occupational medicine is shared 
by the American Board of Preventive Medicine and the Council on Medical 
Education and Hospitals, through the Residency Review Committee for Preven 
tive Medicine. The responsibilities of each of these three agencies are as follows: 

American Board of Preventive Medicine 

1. Receipt of applications for certification, conduct of examinations of eligible applicants, 

and certification of individuals for specialty status 

2. Establishment of educational and training requirements toward eligibility for certification 
Council on Medical Education and Hospitals 

1. Receipt of applications for approval of residency training programs 
2. Survey of residency programs 
Residency Review Committee for Preventive Medicine 
1. Approval of training programs 
2. Recommendations to parent institutions as to requirements of training, and revisions of 


policy with respect to training 


Application for Residency Approval 

An educational institution desiring approval of a residency program in occu 
pational medicine should establish affiliations with organizations or agencies in 
which satisfactory practical (in-plant) training in this field can be provided. 
It should then apply for application blanks to the Council on Medical Education 
and Hospitals of the American Medical Association, 535 N. Dearborn St., Chicago 
10. A Council representative can then survey the proposed program, which will 
be considered for approval by the Residency Review Committee for Preventive 
Medicine. 


Submitted for publication June 16, 1958 
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A list of institutions approved for residency training is published annually 
by the Council in the Internship and Residency Number of The Journal of the 
American Medical Association. 

An application for approval of a program in occupational medicine should 
include the following supporting documents : 


1. An academic bulletin or comparable document, which outlines the scope and content of 
the proposed academic educational program 
\ complete detailed plan for professional inplant training 
This should include 
(a) Name and qualifications of the responsible training director 
(hb) Description of the budget, personnel and activities of the institution involved 
(c) Description of other facilities utilized in the training program and the pertinent 
arrangements 


Responsibilities of Approved Schools Offering Academic Training in 
Occupational Medicine 


General Requirements.—Institutional education in occupational medicine, in 
addition to instruction in the basic disciplines and clinical training, should provide, 
through intramural facilities or otherwise, an understanding of the characteristics 
of an industrial society, familiarity with the patterns of industrial organizations, 
appreciation of the social and economic facts of modern life, the medicolegal 
aspects ot occupational medicine, and the principles and methodology ot good 
administrative practice. 

Training is usually centered in a school of public health or medicine, but it 
may be developed around a department of preventive medicine or public health, 
or in a separate department of occupational or industrial medicine. In some 
instances, the combination of facilities and faculty fit into the pattern of graduate 
education in a university and are administered in a graduate school. 

Basic Disciplines.—The basic disciplines may vary in content to include 


matters of special significance to the industrial physician, in accordance with the 


availability of facilities for instruction. Courses offered during this two-year period 
should include the following: 


1. Industrial health practice, concerned with medical practice in industry, activities of the 
industrial physician in his relationships to industrial employees in all categories, to his 
professional associates, to the legally constituted hygienic authorities, and to the manage- 
ment 
Industrial hygiene, which includes all measures for the determination of the significance 
and extent of occupational stresses and hazards, and for the development and application 
of means of controlling such stresses and: hazards 
Physiology and other basic sciences, with particular reference to the manner in which 
occupation and environment affect man 
Preventive medicine, with specific regard to communicable diseases, microbiology, air and 
water hygiene, waste disposal, and the health resources of the community 
Epidemiology and biostatistics and their application to the health problems of the industrial 
population 
Legal medicine and insurance aspects of industrial medicine practice 
Social studies in the field of human relations, with specific reference to professional in- 
dustrial relations 
Mental health and gerontology 
Clinical Training.—Clinical training requires well-developed clinical facilities 

in a medical center, including a well-staffed outpatient dispensary, ample inpatient 
service, and a variety and a reasonable volume of patients and problems. Clinical 
training should provide experience in the following areas : 
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1, Medical appraisal of abilities and disabilities in relation to job requirements, job placement, 
and adjustment of worker 

2. Management of occupational injury and disease to include etiology, pathology, diagnosis, 
prognosis, therapy, rehabilitation, and prevention 

3. Medical appraisal of the individual with particular reference to quantitative standards and 


compensation for disability 
4. Rehabilitation. A properly staffed department of rehabilitation is essential. Well-developed 
services in medicine, surgery, and specialties should be available 


Requirements and Scope of Practical In-Plant Training in Industrial or 
Other Organizations 

Professional Personnel.—An industrial medical organization which participates 
in the training of residents in occupational medicine should be under the direction 
of a qualified physician who has authority commensurate with his responsibilities, 
and who maintains a high level of ethical conduct and practice within the medical 
department. All activities of the industry relating to the health of the employees, 
industrial hygiene and sanitation, and the hygienic problems of the community as 
derived from the industry, should lie within the authority or area of consultation 
of the physician in charge. 

The staff of the medical department, including nurses and technical assistants, 
should be adequate and qualified for the work required of them. They should 
have such relationship to the chief of the medical staff, and such functions in the 
performance of the work of the medical department as are in keeping with sound 
professional standards. 

The services of fully qualified consultants in specialized fields of medical and 
surgical practice should be utilized as necessary, 

Facilities —The quarters and facilities of the medical department should be 
adequate in location, arrangement, and equipment to provide freedom from noise; 
to msure comfort, cleanliness, and orderliness in the conduct of the medical work, 
and to yield complete privacy for interviews and medical examinations and for 
the maintenance of confidential medical records in accordance with existing laws 
and established medical practice. 

Laboratories, equipment for clinical and environmental observations and inves- 
tigations, and appropriate reference books and periodicals should be available 
within the medical and other plant facilities, or in close proximity. 

Industrial Medical Practice —The type of medical practice conducted by the 
industrial medical department should be of high professional quality, and should 
extend into all the fields of medical activity appropriate to the needs of the 
industry concerned. 

Medical examinations and the medical records should reveal the hygienic status 
of the population of the plant or industry in a reasonably effective manner, with 
respect to injury, illness, and disease of occupational and nonoccupational origin, 
and the medical problems of the individual employee. 

Information on the respective occupations, and on the hygienic problems and 
hazards associated with specific occupations and operations within the plant or 
industry, should be comprehensive and up to date, and the means by which such 
information is kept current should be part of the regular mechanisms of the 
medical operations and relationships within the industrial organization. 

Medical Instruction.—In addition to the adequacy of the medical personnel 
and facilities for the performance of their duties, the conditions within the medical 
department and the industrial organization which it serves must be such as to 
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RESIDENCIES IN OCCUPATIONAL MEDICINI 
provide adequate time for the training of medical residents. The competence 
of the preceptors within industry, and the affiliation of the personnel of the 


medical department with the institution responsible for professional instruction 


must insure the fulfillment of an educational function, rather than provide a 


means of delegating the less exacting and less responsible work of the medical 
department to a subordinate in training. 

Appropriately planned and supervised research or field investigations within 
the plant, or the industrial population concerned, may be a part of medical 
instruction where applicable. 
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Abstracts from Current Literature 


General 


ABSENCE FROM \WoRK IN RELATION TO Wace LEVEL AND FAMILY RESPONSIBILITY 

SHepHERD and J. Wacker, Brit. J. Indust. Med, 15:52-61 (Jan.) 1958. 

This study was made on a group of 245 men employed in a steel mill. The group Was 
matched for age, number of dependents, heaviness of work, and temperature of the work 
situation. It was found that overtime working increased markedly in groups with progressively 
greater family responsibilities at lower pay levels. At higher pay levels there was little or no 
increase. Men at higher wage levels lost more time through absence, both in terms of shifts 
lost and number of absences. 

Absences were found to be higher for single men, fell to a minimum for those with two 
dependents, and then increased progressively for men with more than two dependents. This 
result was independent of wage level 


Pinro, Denver 


Physiology and Nutrition 


COMPARISON OF A SIMPLE HELIUM CLosED WITH THE OXYGEN OpeNn-Circurr METHOD FOR 

MEASURING RestpuaL Air. H. L. Morrey, Am. Rev. Tuberc. 76:601-615 (Oct.) 1957 

In this careful study residual air (lung volume remaining after maximal expiration) and 
lung mixing efficiency weré compared in 100 patients by helium closed-circuit and oxygen 
open-circuit (nitrogen wash-out) methods. All but 12 of the patients had defective Jung 
function including 25 with emphysema and 11 with pneumoconiosis. 

In the open-circuit method the percentage of alveolar nitrogen was compared, as index of 
mixing efficiency, with equilibration time in the closed-circuit method. The 2 methods agreed 
well in both volume and distribution measurements. The helium dilution method was, however, 
more simple, rapid and accurate. 

Care was taken to avoid the following sources of error. The level of the diaphragm should 
be ascertained by preliminary vital capacity determination just prior to entéring the closed 
circuit as otherwise residual air may be as much as 800 ml. in error. Moreover, oxygen is 
not added to the breathing mixture to replace that consumed as originally ‘recommended by 
Bates and Christie. If this is done any change in diaphragm level may not be recognized and 
allowed for. The Oz consumption is later added to the functional residual capacity obtained 
by helium dilution. Lastly, helium is added to the closed circuit during preparation for a test 
in 2 measured quantities. The corresponding helium concentrations read from the katharometer 
enable estimation of the circuit volume to be made and also check meter accuracy. 

The helium equilibration time was correlated with alveolar N. percentage after breathing 
Oz for 7 minutes. Abnormal alveolar Ny (>1.5%) was found to correspond with equilibration 
time >100 seconds and in such patients the residual as a percentage of total lung capacity by 
open-circuit method was more than 35% (abnormal). Helium circulation time >240 seconds 
usually indicated severe emphysema. 

(Bates and Christie (Clin. Sc., 1950, v. 9, 17) emphasized the superiority of number of 
respirations (required for 90% of total mixing) over time of equilibration used here as a 
measure of mixing efficiency. The number is more readily ascertained if the volume of gas 
in the closed circuit is kept constant by adding Oz continuously to replace that consumed by 
the patient.) 

THOMAS, Butt. Hye. 


THE Disposat or AND Dust INHALED SuccessiveLy. A. G, HeppLeston, J. 

Path. & Bact. 75:113-126 (Jan.) 1958. 

Experiments were carried out on rats and rabbits. Dusts of haematite ore and coal, of 
particle sizes 0.5-54, were administered by inhalation in chambers, exposures usually lasting 
20 hours per day on 5 days a week; concentrations for rats were about 37,000 particles per ml 
of haematite and 10,000 per ml. of coal. For rabbits the concentration was about 20,000 
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particles for both dusts. The rats and rabbits were exposed to haematite or 


coal for several 
weeks, and, after an interval of up to 6 months, 


received the other dust. The experiments 


continued for as long as 7 months after completion of the second dusting. The lungs were 


prepared for examination by ligature of the trachea and removal of the whole thorax which 
was placed in neutral formol-saline. Coal and haematite can be distinguished by their colour 
when dry unmounted sections are viewed by reflected light; 


it was possible to identify dust 
deposited in the lungs at widely separated times and thus to follow the movements of the 2 


dusts in relation to each other. Control experiments showed that neither the haematite nor 


the coal dust used in the experiments was fibrogenic. The fate of the 2 dusts in the lung was 


similar, apart from a slight excess of coal dust removed via the lymphatic system. The re 


sponses might be modified by fibrogenic dusts 
The results of the successive exposures to haematite and coal dusts in rats showed that 


elimination of the first dust from the lungs was not encouraged by a prolonged and intense 
exposure to the second dust. The double exposures appeared to have a sin ple additive effect 
ot the total quantity of dust retained in the lungs. In rabbits, after the successive exposures, 


foci of dust developed, and were better defined and more compact the longer the rabbits sur 
vived the exposures; also the mixing of the 2 dusts was more even in a given focus. No dust 


was seen in lymphatic vessels; the intrapulmonary lymphoid tissue usually showed a few small 
accumulations of both dusts. Hilar glands contained collections of dust, the first dust tending 
to lie at the centre and regularly exceeding the second dust in quantity 
\ovrevation of dust into foci appears to occur n unly through the agency of phagocytes 
It is likely that grossly laden phagocytes, packed in alveoli and remote from capillaries, dis 
integrate and their dust is taken up by newly formed macrophages. It is thus possible to 
explain how an even mixture of the dust occurs. Dust from the second exposure is probably 
incorporated into foci of the first dust by a regular process of disintegration of phagocytes 
and re-ingestion by newly formed macrophages. A similar process appears to take place to 
some extent in the hilar glands. Dust foci develop because there are too many phagocytes to 
be eliminated by the bronchial route, and they accumulate in alveoli opening into and surround 
ing respiratory passages. It is probable that the alveolar eliminating mechanisms were over- 
powered by the high dust concentrations used. Elimination of dust via the lymphatic system 


appears to be even more restricted than by the bronchial route 


The over-all elimination of dust from the alveoli is relatively small. More of 


the dust 
inhaled first tends to be removed by the lymphatic system; the second dust 


appears to be 
eliminated more readily by the bronchial route. The intluence on dust disposal of intercurrent 
inflammatory processes in the lungs was also studied. Acute pneumonia facilitated dust 
elimination, but the evidence on the effect of rat bronchiectasis and endogenous lipid pneumonia 
was not so conclusive 

Mippieron, Butt. Hye 
Man anp: His THERMAL ENviRONMENT. Mech. Engin. 79:1029-1036 (Nov.) 1957 


Six papers presented at the June 1957 meeting of the American Society of Mechanical 
Engineers. reviewing various aspects of the effect of the thermal environment on man are 
given here in condensed form. They include 

Analysis of Energy Exchange between Man and His Environment, by A. H. Woodcock 
and others, ASME Paper No. 57-SA-64. The effects of temperature, humidity, and clothing 
are discussed 

The Body as a Heat Exchanger, by L. P. Herrington, ASME Paper No. 57-SA-5. The 
human body as a servomechanism is discussed. The complex interrelated alterations even over 
a small range of temperatures and the measurements necessary to establish the extent of heat 
loss are described 

Heat Transfer and Safe Exposure of Man to Extreme Thermal Environment, by K 
Buettner. ASME Paper No. 57-SA-20. Peripheral blood circulation, shivering and muscular 
activity, and sweating are the principal means employed by the body to fight the effects of cold 
and heat. The discussion includes the effect of exposure time on these three mechanisms and 
the effects of radiant heat on skin temperatures, penetration of heat, burns and pain. 

Body Cooling and Hand Cooling, by J. P. Meehan and H. I. Jacobs. ASME Paper No. 
537-SA-34. The reaction to extreme cold and acclimatization experiments are described. 
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Measurement of the Heating of the Skin During Exposure to Infrared Radiation, by FE 
Hendler and others. ASME Paper No. 57-SA-33. Theoretical considerations and measurements 
of the effects of infrared radiation on the skin are discussed. 

Histolic Studies of Some Reactions to Skin to Radiant Thermal Energy, by J. R. Hinshaw 
ASME Paper 57-SA-21. The atomic bombings of Japan demonstrated the importance of being 
able to predict heat flow through tissue and thermal damage to tissue. Experimental methods 
are described and results are summarized and discussed. 


Inpusr. Dices1 


ANIMAL EXPERIMENTS ON THE POWER OF THE LUNGS TO CLEAN THEMSELVES. \W KOSTER 
KOrrer, Arch. Hyg. 141 :258-274 (June) 1957. 

The ability of the lungs to get rid of foreign particles has been the subject of experimental 
research for about 80 years. The author makes a careful survey of this work and comments 
on the information obtained on the action of dusts and the response of the lungs. He has 
carried out 2 experiments. The first was devised to investigate lymphogenic action, by blocking 
the lymph nodes. White rats, under ether narcosis, received 10-20 mgm. of quartz of particle 
sizes under 3m in water suspension by substernal injection at the level of the bifurcation of 
the trachea. After 3 months the mediastinal lymph nodes were mostly blocked by fibrotic 
or cellular reaction; the animals were then exposed to the inhalation of coal dust. After 6 
months there was marked perivascular accumulation of coal dust in the treated animals and 
very little dust in the lymph nodes; in the control animals there was marked accumulation 
of dust in the lymph nodes. Quartz particles can pass by retrograde movement from. the 
mediastinum to the intrapulmonary lymph nodes and produce a cellular reaction with later 
fibrosis. It may be possible to answer some questions by using this method 

The second experiment was a study of the cleaning of the lungs and a possible method 
of silicosis prophylaxis. It was in 2 parts. First, to prove whether increased alveolar activity 
assisted clearance of dust, 40 rats received a daily inhalation of coal dust: 20 of them were 
then made to swim for 30 minutes in warm water—strenuous exercise for sedentary rats 
After 3 months the lungs of the “swim” rats were markedly less pigmented than those of the 
controls. The mediastinal lymph nodes showed no marked difference in the amount of pig- 
mentation in the 2 groups, and the microscopic appearances were not so striking as the gross 
changes. However, the results showed that increased ventilation of the lungs assisted removal 
of dust cells from the alveolar tissue and that alveolar activity was important in clearing the 
lungs through the bronchi. The experiment will be repeated with other dusts 

The second part of the experiment was to increase alveolar phagocytosis of dust by pre 
venting the phagocytes from passing into the tissue spaces (see von Hayek, Bull Hyg., 1955, 
v. 30, 383). Increase of alveolar cells in rats was attempted with polyvinylpyrrolidone (poly 
vidone) by inhalations of 5% solution, after they had inhaled high concentrations of quartz 
dust over a period of 3 months. At the end of a further 3 months many of the surviving rats 
had developed severe confluent silicosis. The results of this experiment were disappointing 
owing to the occurrence of pneumonia; it appeared, however, from ashing tests that in the 
treated rats there was more dust in the alveoli and less in the perivascular spaces than in 
the controls; the paratracheal glands were similar in the 2 groups, but, toward the end of the 
experiment, there was less collagen in the lymph nodes and less nodular fibrosis of the lungs 
in the treated animals than in the controls. It appeared that the alveolar phagocytosis and the 
lymphogenic removal of the dust particles had been increased by the polyvidone inhalation 
The experiment will be repeated with lower concentrations of dust and polyvidone and with 
gravimetric and chemical estimations. 

The factors which influence removal of dust from the lungs should be investigated 


Bute. Hye 


RESEARCHES ON THE ADSORPTION OF SERUM PROTEINS ON QuaRTZ SurFACES. W. Licut, Arch 
Hyg. 141:310-320 (June) 1957. 

The researches on the action of quartz on the tissues, and particularly of the adsorption 
of serum proteins, are reviewed; no uniform picture has been evolved. The present research 
was intended to examine the conditions of adsorption of human proteins and their connexion 
with pH values. Especially in mind was the probability that the layer of amorphous silicic acid 
which exists on the surface of quartz may be active. The experiments were carried out on 


normal quartz and on quartz which had been etched with hydrofluoric acid. The questions to 
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be answered were: (1) which serum fractions were preferably 


adsorbed to quartz and how 
each responded at the isoelectric point? 


2) did etched quartz differ from normal quartz in 
the adsorption of serum proteins? The total amount. 


and the amount of each traction, of 
adsorbed serum were ascertained by electrophoresis by the method of Grabar. The amount 
adsorbed was established by nitrogen estimation. The test dust was natural quartz sand, 
ground to particle sizes of 94% under 5a; part of this was treated with 


hydrofluori acid; 
this altered the vA ticle sizes to RS under 5 The 


serum, diluted 1:3 with normal saline, 
had a pH of 7.8; in part of the serum the pH was adjusted with HCl to values of 6.7, 5.3 
and 2.4, and further diluted to 1:4. All the procedures are fully described 

The adsorption of the different serum fractions, for normal and 
in percentages in diagrams. The striking fact emerged that the 


by either form of quartz or at any pH value. On the contrary the 


etched quartz, is shown 
albumin was not adsorbed 
globulins were ulsorbed at 
all pH values. There were important differences between normal and etched quartz, the ad 
sorption values for normal quartz being greater than those for etched quartz 


it all pH values 
The highest percentages were reached at pH 6.7 by gamma globulin and at pH 3 


3 by alpl a 


globulin, but all 3 globulins showed values in excess of the albumin fraction. Tests carried 


out with the Aerosil form of quartz gave similar results, the albumin showing no adsorption, 


whereas the globulins showed increasing adsorption with lowering of pH. In another series 


of tests with Aerosil, when practically all the globulins had been adsorbed at pH 5.3, a con 


siderable portion of albumin was adsorbed 
The results are discussed at length. Conclusions are reached that in human serum only 


globulins are adsorbed to quartz and \erosil, the maximum effect taking place at ti 


ne 
electric point of the various globulin fractions. Quartz etched with hydrofluoric acid loses 
the power of binding proteins, and it has been assumed that the amorphous layer of silicic acid 
on the surface of quartz is a determining factor in the adsorption of proteins 


Mippteron, Bure. Hye 


EXPERIMENTAL STUDY OF THE MECHANISM OF PENETRATION AND TRANSFER OF rHE Dust IN 
rHe INTERSTITIAL TissuE OF THE LuNG. IV. F. Levis and L Tomatis, Med 


48 494-508 ( Aug.-Sept.) 1957. English summary 


lavoro 


In this article the authors discuss the results of their earlier experiments on the penetration 


of inhaled particles of dust into the interstices of the lung and describe a study of the 
mechanism of penetration and transport of dust particles under Ip, to determine the importance 
of particle size in these respects. The test material was lamp-black, in particle sizes of 68% 
under Ig, and all particles under 14y. Rats were used and the technique for introducing the 
dispersed dust into the lungs, by a cannula inserted through an incision in the trachea, was 
similar to that used in the other experiments 


The results of this experiment are described, and illustrated by 15 photomicrographs. The 
results do not differ significantly from those obtained with the same technique when 
and quartz were used as the test materials 


charcoal 
They show that the size and weight of the dust 
particles have no influence on the depth to which they penetrate along the bronchial tree, 
the rate of penetration into the interstitial tissue of the lung 


or on 


The conclusions reached on the whole series of experiments are restated: these may be sum- 
marized briefly as follows. Dust found in the interstitial tissue of the lung has penetrated 


at the respiratory bronchioles, especially the first branches; it has penetrated as free dust 


without phagocytosis. The sites of election for the deposit of dust are at the branches of the 
respiratory bronchioles, especially around the terminal bronchiole; here the dust is found within 


phagocytes at deposits of reticulohistiocytes. Inhalations carried out rapidly, as in these 
experiments, show clearly that this deposition ends the first phase of penetration, and it ap- 
pears certain that transport in the lymphatic stream follows only after the first barrier of the 
intropulmonary reticulo-histiocytes has been passed. The small amount of dust which reaches 
as far as the alveoli is immediately phagocyted, being enveloped by prolongations from cells 
lining the alveoli; these prolongations are later retracted around nuclei at the junctions of 


inter-alveolar septa, and the cells assume the usual form of phagocytes. The phagocyted dust 
remains in the alveoli for a time and is then eliminated by the bronchial route. There is no 


connexion between the desquamation of the alveolar phagocytes and the penetration and trans- 


port of the dust into the interstitial tissue. 
Hye 
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Occupational Diseases and Hazards 


EVALUATION OF PorenTIAL HEALTH HAZARDS IN FUMIGATION OF SHELLED CoRN WITH A 
Mixture oF Carson AND CARBON TeTRACHLORIDE. H. J. Pautus, M. Live 
MANN, and A. E. CoHen, Am. Indust. Hyg. A. Quart. 18 :345-350 ( Dec.) 1957. 

A study was made by the Occupational Health Field Headquarters during the period July 
to October, 1956, of the potential health hazards in the fumigation of shelled corn purchased 
and stored by the Commodity Credit Corporation, U. S. Department of Agriculture. Measure- 
ments of carbon tetrachloride (CChk) and carbon disulfide (CSe2), constituents of the fumigant, 
were made at the various operations of fumigation and subsequent corn inspection. Medical 
studies of liver function were carried out on six of the exposed workers. 

Fumigant concentrations at the intake of the gas-mask canisters worn by the fumigators 
were often found to exceed the canister’s safe limit. The fumigation crew members, when not 
wearing masks, were exposed to excessive amounts of the toxic vapors intermittently. After 
fumigation, the relative tightness of the storage bins influenced the concentration of residual 
vapors. The concentration of solvent vapors in some bins fell within threshold limit values 
within one day, while others maintained greater than threshold limit concentrations after 
seven days. Liver function tests in six men showed no evidence of acute or chronic damage. 

\uTHORS’ SUMMARY 


THe HeattH Hazarp ASSOCIATED WITHTHE TREATMENT OF SEED GRAIN WITH ORGANK 

Mercury Compounps. G. J. RascHKA, Plant Disease Reptr. 41 :512-513, 1957. 

Data from analysis of 42 air samples collected at 16 establishments in 1956 (compared with 
results of analysis of 54 samples taken from 12 establishments in 1947) indicate that a sub- 
stantial reduction in airborne mercury concentration has followed substitution of liquid 
formulations for the dusts previously “used. The degree of contamination is still, however, at 
the borderline where early signs of mercury poisoning can occur among workers. Five sugges- 
tions are offered as a checklist for further control of the potential hazard. 

CHEM. 


DieLpRIN Potsonrinc IN Man. W. J. Hayes Jr. Pub. Health Rep. 72:1087-1091 ( Dec.) 1957 

In certain programs, 10%-20% of spraymen applying dieldrin for the control of disease 
vectors have been poisoned. Half or more of the reported cases were characterized by epilepti- 
form convulsions. In general, the occurrence of poisoning parallels the intensity and duration 
of exposure but the factors influencing safety are too little understood. Ordinary, careful 
medical examination may offer the most sensitive and practical way of detecting preclinical 
poisoning, thus removing workers from exposure to prevent serious illness. 

Eprror’s SUMMARY 


Tue Errect oF THE Use oF CALCIFIED ALUMINA IN CHINA Biscurr PLACING ON THE HEALTH 
OF THE WorKMAN. A. MEIKLEJOHN and E. Posner, Brit. J. Indust. Med. 14:229-231 
(Oct.) 1957. 

In the manufacture of English china the unfired ware is plastic at the high temperatures 
of firing and must be supported by embedding it in a refractory powder. Ground calcined 
flint was formerly used for this and the china branch of the pottery industry had a very high 
incidence of silicosis among the china biscuit placers who embedded the unfired ware, the 
oddmen who removed it, and the women who brushed the flint from the fired ware. From about 
1929 efforts were made by the industry to find a safe substitute for flint as a placing material, 
and alumina was found to be technically satisfactory. Medical research undertaken by radio- 
graphic examinations of workers exposed to alumina dust in the aluminum industry supported 
the view that alumina could be used with safety. Legislation was introduced prohibiting the 
use of flint or quartz as a placing material, by the Pottery (Health) Special Resulations, 1947 
In this paper the authors review the effect of the change from flint to alumina and the results 
of radiographic examinations of china placers and oddmen in 1955. 

Of 117 workers employed 99 attended for examination. The employment history of each 
worker was taken in detail and a radiograph (17 in.X14 in.) was taken. The films were read 
by the authors independently several times; 2 films were rejected as .unsatisfactory; and the 
examiners were agreed on all except 4 films which were submitted to referees. Pneumoconiosis 
was diagnosed in 10 men; all of these had been exposed to other dusts besides alumina. None 
of the remaining 87 workers showed any radiographic evidence of pneumoconiosis. No active 
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tuberculosis was found, but calcified tuberculous foci, usually at the hila, were present in 
several workers. The local Pneumoconiosis Medical Panel had not found pneumoconiosis in 
any china worker who had been employed exclusively with alumina; the medical officer of the 
aluminium manufacturing company where the previous examinations had been made, had 
found no evidence of pneumoconiosis among the workers there 

The substitution of alumina for flint in placing unfired china has been regarded as one of 
the major achievements in the prevention of silicosis. A possible risk from alumina has not 
been overlooked and a careful watch has been kept, and will be maintained until a proving 
period of 20 years has elapsed from the time of the changeover from flint to alumina in the 
china branch of the pottery industry. (See also Bulil. Hyg. 1955, v. 30, 1082.) 

Mippieron, Butt. Hye 


PULMONARY Diseasek AMonGst Stsat Workers. Srorr, Brit. |. Indust. Med. 15 :23-37 

(}an.) 1958 

Dust counts made with the thermal precipitator in the carding room of a sisal factory 
showed an average of 302 particles per milliliter in the O.5y-5m range near the carding machine 
\way from the carding machine an average of 125 particles per milliliter in the 05-5 range 
was found. Medical examinations of 37 workers exposed to these sisal dust concentrations 
for 15 years or less were made. Four workers showed a similar type of apical fibrosis. The 
average maximum breathing capacity for carding room workers was found to be 53 [/min., for 
other workers in the factory 61 1/min. Skin sensitivity tests with extracts of sisal were unin 
formative 

Pinto, Denver 


DERMATOSES IN THE MANUFACTURE OF GLAss Fipre. W. Bo Mckenna, J. F. Fercuson 

SmirnH, and D. A. Macrean, Brit. |. Indust. Med. 15:47-51 ( Jan.) 1958 

Continuous -filament glass fiber is made by allowing molten glass to drip through small 
holes in the bottom of a heated crucible. The fibers are immediately sprayed. with a material 
which forms a protective coating. Thus, the operat are exposed to the hazards of heat, 
humidity and a coating material which may be a skin irritant. In an examination of 126 
operators, 8 cases of paronychia of the fingers due to implantation of glass splinters were 
found. Folliculitis of feet, legs or forearms was found in 14 cases and was attributed to 
chemicals used in the protective coating. Maceration of the interdigital clefts of the toes was 
seen in 63 cases and was attributed to hyperidrosis and moisture retention. Tinea pedis was 
found in only two of the maceration cases 

Pinro, Denver 


ON THE Risks AssocraATED WITH THE Ust oF PARATHION-IMPREGNATED GAUZE 
iN Fry Conrrot. |. GuomMe and A. Swensson, Brit. |. Indust. Med. 15 :62-66 
(Jan.) 1958 
Gatize strips having a total of one square meter of surface were impregnated with 3 gm 

of technical parathion and distributed over 30 sq. m. of inside roof surface. In 43 cowsheds 

where such parathion applications were made, cholinesterinase activity in erythrocytes and 
plasma of workers was studied. The cowsheds had an estimated 10 to 20 air changes per 


minute and no effect of parathion on cholinesterinase was noted. In experiments on guinea 


pigs, parathion exposure was made 10 times greater and air changes reduced to 0.5 to 2.5 


changes per hour. The animals showed a moderate reduction in plasma cholinesterase activity 
Pinto, Denver 


SCLERODERMA IN GoLD-MINERS ON THE WITWATERSRAND WITH PARTICULAR REFERENCE TO 
PutMonaRY MANtrestations. L. D. Erasmus, South African |. Lab. & Clin. Med 
3:209-231 (Sept.) 1957. 

In this study 17 cases of scleroderma are described. All the patients were employed on 
general mining in the gold mines of the Witwatersrand for periods from 5 to 30 years, with 
an average of 18 years before the onset of skin changes. No 2 of them had worked at the 
same mine and most had worked in at least 5 different mines; 1 had worked in an asbestos 
mine and another in a coal mine as well as in gold mines. Full details are given in a table 
describing the onset and course of symptoms, the skin lesions and pulmonary manifestations, 


the radiographic findings of the hands and chest and the results of clinical electrocardiographic 
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examinations. All the patients had been examined by the Silicosis Medical Bureau; in 10 
patients there was no radiographic evidence of silicosis; in 4 the presence of silicosis was 
possible or probable, and in 3 it was definite 

In 6 of the 17 patients the onset of symptoms was sudden with severe pleuritic pain, pyrexia, 
prostration and collapse; pleural and pericardial effusion occurred in 2 and recurrent pleurisy 
in several more. The onset of skin changes coincided with these episodes and, in 2 patients, 
they were accompanied by an attack of myocardial infarction. Raynaud's phenomenon was 
present in 11 patients; it preceded the onset of skin changes in 1, followed it in 5 and began 
at the same time in 5. Radiographic examination of the hands was made in 15 patients; no 
abnormality was found in 4 but in most of the others there was well marked osteoporosis near 
the joints and flexure of the terminal phalanges ; in 2 patients there was absorption of the 
greater part of the terminal bones. An unexpectedly high incidence of myocardial infarction 
was found—5 out of the 17 cases. The first 3 of these patients had subsequent disabling 
angina of effort. Sclerodermatous heart disease was found post mortem im a man aged 54 
who had fatal terminal heart failure; there were 3 small infarcts in the wall of the left 
ventricle. The other post-mortem examination was on a man aged 55, a miner for 33 years, 
who collapsed underground. The skin of the entire body had been affected by scleroderma for 
7 years; there were patches of superficial fibrosis of the endocardium below the aortic valve 
and extending on the mitral valve and the interventricular septum ; the myocardium appeared 
to be normal: the slight changes found in the lungs were thought to be consistent with 
sclerodermatous involvement. 

The degree of disability has been severe in most subjects 7 miners have been unable 
to return to work after the onset; 6 continued on light work underground for periods from 
months to 4 years. 

It was concluded that although none of the features found in individual cases could be 
regarded as unique, regarded as a group there was a difference, in degree rather than in kind, 
from cases described in the literature. This difference was striking and it was difficult to avoid 
the conclusion that the occupation produced this difference 


Mippieron, Buti. Hye 


OccupaATIONAL LuNG Diseases RESULTING FROM ConTINUOUS EXPosURE TO THI EFFECTS OF 

AgrosoL oF CADMIUM Oxipe. R. S. Vorop’eva, Arkh. pat. 19 :25-28, 1957 ( Russian ) 

Observations were made on women not over 44 years of age and on laboratory animals 
The women worked on alkali storage batteries where the air concentration of cadmium was 
0.1-24 mg. per cubic meter. Examination showed some cases of pneumosclerosis and early 
signs of chronic diffuse pneumosclerosis, mostly among those who had been exposed to the 
action of cadmium for over 13 years. The dust in the air contained cadmium oxide, cadmium- 
iron, and nickel-graphite mass. Animal ‘experiments were performed to determine which of 
these air pollutants may be the primary cause for the development of the clinical symptoms 
Experiments were performed with white rats using the intratrachial method of dust injection 
Rats which received cadmium oxide developed interstitial pneumonia which turned into pneu 
mosclerosis and at times there appeared epithelioid nodes and fibroblasts followed by sclerosis. 
The clinical symptoms observed in the workers as above described could be the result of 
inhalation of cadmium dust. 


CONDENSED FROM CHEM. ABS1 


OccupaATIONAL ASTHMA. W. GRONEMEYER, Deutsche med. Wehnschr. 83:30; 33-39; 55-56 
(Jan.) 1958. 


This lecture was delivered at a conference of the German Society for the Study of Allergy 
in Heidelberg and also in shorter form to the International Conference on Asthma in Lisbon 
in 1957. The lecturer gave a long and informative survey of the subject of occupational 
asthma which he classified as:—(1) asthma which is primarily of allergic origin, (2) asthma 
primarily caused by chemical irritants, and (3) asthma primarily due to physical irritation, 
mechanical or thermal. These were described in respect of their clinical forms, complications, 
pathology, prognosis and frequency. Particular attention was given to the asthma of primary 
allergic origin with a description and discussion of the significance of skin tests and of 
diagnostic antigen-aerosol tests and their value in measuring the degree of sensitization. 


DeELAFIELD, Butt. Hye 
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CONTRIBUTION TO THE Stupy or Byssinosis. M. GonzArez-Ripas and |. Det Motto 

Mateus, Med. y segur. trab. 5:48-50 (July-Sept.) 1957 

The types of byssinosis described by Schilling (Bull. Hyq., 1952, v. 27, 757) are stages in 
the normal course of the established disease 

The authors made a study of 6000 employees of cotton mills of whom 619 suffered from 
bronchial trouble. Of these bronchitis subjects 30% were between the ages of 15 and 25, 
40% between 26 and 40 and 30% between 41 and retirement age. The sex distribution was 
7-76% of the men employed and 643% of the women. There were fewer cases of chronic 


bronchitis where the dust was dense than where it was less dense 


The cotton dust acts as a mechanical irritant but it can also give rise to toxic symptoms 
and some patients develop allergy to it. The irritation produces simple bronchitis which may 
become chronic but without special characteristics The toxic element follows absorption of 
substances contained in the cotton dust and in the early stages the symptoms disappear when 
contact with the dust ceases but recur promptly on renewed exposure. In the later stages 


t} 


there is inflammation and hypersecretion with general symptoms of toxaemia though in some 


aA 
patients instead of progressive deterioration there is adjustment t 

Typical byssinosis is seldom seen before 6 years’ exposure | When byssinosis 
does occur there are irreversible organic metaplastic change he bronchial tree leading to 
chronic bronchitis; pathologically the reaction 1s sim ar thi following exposure to ir 
ritant fumes 


Complications include: attacks of acute bronchial catarrh, rarely bronchial asthma, peri 


bronchitis with suppuration, vascular phenomena with haemoptysis especially in persons wit! 
hypertension, emphysema secondary to chronic bronchitis especially in asthmatic subjects, and 
finally cor pulmonale 


The 4 stages are: (1) irritation bronchitis with cough, general malaise and loss of ap 
petite. (2) The typical bronchitic phase with the “Monday syndrome,” cough crises, dyspnoea, 
and headache. As the disease progresses the other d: the week are as bad as Mondays 


and it passes into phase (3) with typical chronic bronchitis and all the s nptoms aggravated 


In phase (4) complications as enumerated above develop and the patient has to give up his 
work 


The diagnosis can be established in the early stages by marked Improvement on changing 
to work which does not involve exposure to cotton dust 

2 typical cases are described one with symptoms mainly re spiratory and in the other 
mainly digestive 


There is a good description of the “Monday syndrome.” i. e. a re appearance of marked 
PI 


symptoms within 2 or 3 hours of returning to work on a Monday or after a holiday 


Datey, Butt. Hye 


PNeEUMOocoNIoTIC RISK IN THE MANUFACTURE OF Stuica Get. A. VALLAup, M. Breaucr, and 
P. Dupont, Arch. mal. profess. 18:440-445 (July-Aug.) 1957 
After a brief review of the literature on the toxicity of silica gel mention is made of the 
experience of 2 of the largest manufactirers of silica gel, 1 in the U. S. A and 1 in England: 


in neither firm have the workers suffered any pulmonary trouble from exposure to the dust 


This article deals with an investigation at the only factory in France where silica gel is made 


The process of manufacture is described. A solution of sodium silicate is treated with 


sulphuric acid and the precipitated colloidal silica is washed until free of acid and dehydrated 


at 180-200° C. and sieved; the granules finally contain about 7% of moisture: 3 qualities are 
described according to the degree of porosity and absorptive power. Another product, made 


by a similar reaction of silicate and acid, contains 15% of moisture and is used as a filler 


in pharmaceutical, cosmetic and other products. Both forms are practically pure silica. 
\tmospheric dust samples were collected in the workrooms with a calibrated pump and a 
solid soluble filter medium from which the residue, consisting of the 


collected dust, was 


examined for number, size and form of the particles. The results are given in a table 


air, and the number of particles per litre 
of air. The highest concentrations, recorded in the drying room, varied but 


showing milligrammes of dust per cubic metre of 


reached over 
314 million particles per litre and 35.3 mgm. per cubic metre: the lowest counts were in the 
grinding and bagging room, where exhaust ventilation was provided, with 105,000 particles 


per litre and 4.2 mgm. per cubic metre of air. If silica gel is admitted to be a cause of 
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silicosis comparable with quartz the amounts of dust in the atmosphere must be regarded 
as a definite risk. 

In compliance with the law of 1950 on supervision of workers exposed to inhalation of 
silica dust, radiographic examinations had been made for several years. The results in 24 
workers, about half of whom were women, are recorded briefly; the ages are not given 
The periods of employment, where given, were 1 year (1 person); 2 years (8); 21% years 
(2); 5 years (2), and 6, 11 and 20 years (1 each). The man employed for 20 years had a 
blocked right sinus, an irregular outline of the right of the diaphragm but the lungs were 
normal; the same condition was found after 4 years. A woman employed for 6 years had 
a calcification in the middle zone of 1 lung; 4 vears later a calcified nodule was noted 
under the left clavicle and the lung was normal. Calcifications in the middle zone of the 
right lung and in the hilum were found in a man employed for 214 years. A calcification 
at the left base was noted in a man in 1952, 1953 and 1956, and a slightly increased shadow 
at the base, possibly slight stasis. Of the 24 workers 3 or 4 showed slight radiographic 
changes but none of these could be interpreted as characteristic of silicosis. No person 
employed at this factory has been awarded compensation for silicosis, 

Although the numbers observed in this investigation are few and the results rather 
inconclusive, it is suggested that, as with diatomaceous earth, silica gel might be changed 
into a dangerous form of silica by high temperatures, and precautions should be taken 
against this possibility. In the manufacture of silica gel suitable measures should be taken 
to control the dust and prevent its inhalation by the workers. 


Mippteron, Butt. Hye 


HYGIENIC CoNnbITIONS IN A LAMINATED Woop Factory. R. DeRosa and M. M. DiBosco, 
Riv. ital. igiene 17 :348-367, (July-Aug.) 1957. English summary. 

This is a detailed report on the sanitary conditions found in a factory making a form of 
laminated plywood panelling from wood chips. An extensive description of the various processes 
is given, and of ‘the hygienic conditions, as well as a report of the clinical examination of the 
employees, Konimetric observations were made 

A dust hazard was found at the various saw benches, and as a result of defective aspiration 
of the acrid fumes of the resins and glues used for bonding the sheets of wood chips there 
Was irritation of the eyes and upper respiratory passages. In the 64 employees examined 


chronic broncho-pulmonary disease was the most common condition, followed by catarrhal 


conjunctivitis; a number had varicose veins and this condition was attributed to the fact that 
none of the work was performed sitting down. The irritation of the eyes and bronchi was 
found mainly among those employees in the pressing section where pressures up to 150 atmos 
pheres were applied under steam. 

\ number of suggestions are made for improving the conditions. 


DunscomBe, Butt. Hye 


THe INCIDENCE OF CHRONIC LeAD PoIsSONING IN ACCUMULATOR AND LEAD Patnt FACTORIES 
R. Eour, E. Granpyean, |. MarMer and H. Kapp, Schweiz. med. Wehnschr. 87 :1171-1174 
(Sept.) 1957. 

There are relatively few cases of classical lead poisoning among workers in lead nowadays 
but a considerable number of cases do occur in which these workers have slight and uncharac 
teristic symptoms. This paper describes the investigation of 94 workers in accumulator, paint 
and locomotive factories where they were exposed to lead. Clinical examination and determina 
tion of the lead content of urine and blood and of the amount of porphyrin excreted were 
carried out in order to attempt to relate these to the symptoms complained of and also to 
decide the extent to which the laboratory findings were of value in the assessment of the 
magnitude of the risk of lead poisoning, The results of the investigation are well described 
with tables that set out the age constitution of the workers, the relative frequencies of objective 
signs and subjective complaints and the laboratory findings. No man with the “full picture 
of lead intoxication” was found but more than half of the workers had either a lead line. 
tremor or diminished muscular strength and one-third had developed an anaemia of <80% 
Hb. In about two-thirds of the workers the tolerance limits of lead in the urine (taken at 0.15 
mgm. per litre) and of lead in the blood (taken at 0.05 mgm: per 100 gm.) were exceeded. 
The urinary coproporphyrin also exceeded 0.6 mgm. per litre in two-thirds of the men. The 
findings are discussed at some length with the conclusion that roughly half of the workers 
showed a latent chronic lead intoxication. An outline is given of recommendations for the 
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prevention of lead intoxication by regular clinical and laboratory examinations, the changing 
of the employment of those men in whom these examinations give evidence of lead intoxication 
and periodical hygienic survey of work-places with chemical analysis of the lead content of 
their atmospheres 


Bute. Hye 


\ CONTRIBUTION TO KNOWLEDGE OF THE OCCURRENCE OF PULMONARY EMPHYSEMA IN GLASS 


Blowers AND Musicians. I. O. HAveRMARK and K. D. Lunporen, Svenska Lakartidh 
34 3834-3846, 1957 


Since 1940 text-books have been refuting the teaching that musicians who play wind instru 
ments and glass-blowers are prone to emphysema. What purports to be a further explosion oi 
this myth comes from the Occupational Medicine Centre of the Karolinska Hospital in Stocl 
holm whence a questionary was issued to 465 musicians. This questionary asked for informa 
tion from them about their liability to ailments of the respiratory tract, dyspnoea on exertion, 
weight, ete. The 346 musicians who answered included 187 who played on one or other of 
nine different wind-blown musical instruments, and 159 who played other instruments. The 
mean age of the wind-blowers was 35 vears, and the 


mean duration.ot their occupation n 
this specialty was 18.3 years. The mean 


we of the non-blowers was 38 vears. The imeidence 
of dyspnoea was a trifle lower among the wind-blowers than among the non-blowers, and n 
greater than among other groups of workers of the same age. In another series of cases 
composed of 14 blowers of musical instruments and 10 glass-blowers from 2 different glass 
blowing industries various clinical tests failed to show any great prevalence of ailments traceable 
to emphysema. Spirometric tests failed to show any marked deviation from the normal figures 
for 200 saw-mill workers examined by Lundgren. Tests are also quoted to show that the act 


f blowing does not per se raise intra-thoracic pressure appreciably 


Hye 


Industrial Toxicology 


CuHronic Toxicity oF PENTABORANE Vapor. G. J. Levinskas, M. R. Pastian, and W 
BLECKMAN, Am. Indust. Hyg. A. J. 19:46-53 (Feb.) 1958 
\ subacute and chronic inhalation study were conducted with pentaborane. The former 
at 1.0 ppm resulted in the death of several animals within four weeks (20 exposures). The 
chronic study was conducted at 0.2 ppm for approximately six months. During this period, the 
animals showed a loss of appetite, weight loss, apathy, docility, decreased physical activity, 
and muscle tremors 


It is suggested that, where the possibility of prolonged and repeated exposure to penta 
borane exists, adequate ventilation be provided to keep the concentration below 0.2. ppm 


CONDENSED FROM AUTHORS’ SUMMARY 


THE CARCINOGENIC ACTION OF P-AMINOBIPHENYL IN THE Doc. (Final Report). W. B 


DrEICHMANN, J. L. Rapomskr, W. A. D. Anperson, M. M. Copian, and F. M. Woops, 
Indust. Med. 27 :25-26 (Jan.) 1958 


Because of its close chemical relationship to benzidine, p-aminobiphenyl] (PAB) was 
considered a possible carcinogenic agent of the urinary bladder. Until recently this con 
pound was of commercial importance in the chemical industry, and it was for this reason 
that its possible carcinogenic action was investigated. This report summarizes the observa 
tions made on four dogs. In one dog tumors were first noted after 21 months 
ingestion of 94.5 g. (84 g. per kg.) of the compound. In a second dog tumors were first 


noted after 29 months following ingestion of 87.5 g. (82 ¢. per ke.) of PAB 


followme 


Tumors were 
noted in a third dog after 33 months following ingestion of 144 g. (14.1 g. per kg.) of PAB; 
and in a fourth dog after 34 months following ingestion of 129.5 ¢. (9.6 ¢. per kg.) of PAB 
The significant lesion in each of these dogs was carcinoma of the bladder with predominantly 
squamous differentiation 


INpust. HyG. Dicest 


Toxicity oF Ozone. 4. Siticone AgROSOLS AND ALCOHOL VApPoR THERAPY IN OzoNE Pots 
ONING. S. Mirrter, Indust. Med. 27 :43-45 (Jan.) 1958 


Mice which died during the various forms of therapy were autopsied, and in the majority 


of cases edema and extensive hemorrhage were present. In many animals which were fatally 
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injured with ozone, edematous fluid oozed from the nostrils. It can be questioned whether 
ozone-induced death can be due to edema alone, for both edema and hemorrhage occur to- 
gether. If death is a result of edema in which frothy fluid prevents oxygen from reaching the 
alveolar surfaces then antifoams should provide some aid if they can reduce the foam. But 
it death is a result of hemorrhage of lung capillaries, then antifoams cannot prevent death 
In the research work here reported alcohol vapor and Dow Corning Antifoam A aerosols 
had no influence on mortality of mice exposed to ozone. One may be led to conclude that 
edema produced by irritant gases does not respond to treatments used successfully for edema 
from other causes. Whether this failure is due to a difference between edema induced by 
irritant gases and edema induced by epinephrine and other causes can only be resolved by 
further research. 
Hye. Dicest. 


Toxiciry oF HicgH Enercy W. H. Scuesurer, Safety Maintenance 115 :40-43 (Jan.) 
1958. 
The search for high energy fuels for aircraft has led to the choice of the boranes as the 

most economical. The boranes have only two obvious disadvantages for these applications ; 
they are toxic, and their combustion products are not ideal. It is difficult to assess human 
toxicity of boranes because the incidence of acute toxicity has been so low that clinical ob 
servations are negligible. Extensive animal studies, however, have been made; diborane has 
been studied most extensively. The main effect of this gas seems to be damage to the lungs 
Pentaborane and decaborane differ in that they attack the central nervous system rather than 
the pulmonary system. Decaborane has also been found to cause damage to the liver and kid 
neys. The toxicity of boron high energy fuels is between that of pentaborane and of 
decaborane. Experimental work is reviewed briefly and toxicity figures are given. The 
detection of low concentrations of boranes is difficult. Two types of monitoring devices are 
under development. The principal safety measure is ventilation. Possible additional uses for 
boranes are discussed 


Inpusr. Dicest 


THE INTERACTION oF SiLicic Acip witH INSULIN, ALBUMIN AND NYLON MONOLAYERS. 
S. G. Crark, P. F. Hort, and C. W. Went, Tr. Faraday Soc. 53:1500-1503 ( Nov.) 
1957. 

Experiments on monomolecular films formed from globular proteins and polyamides 
showed that they were unaffected by the presence of ‘unpolymerized orthosilicic acid in the 
substrate. 


Solutions of orthosilicic acid more dilute than 0.002 M contain only monomer. At higher 


concentrations 0.002 M of monomer is present with the excess polymerized to a range ot 
molecular sizes. 

When the substrate contained polymerized molecules an increase in the specific area of 
the monolayers could be observed; this was ascribed to a steric effect, the silicic acid polymer 
adsorbed in the film preventing close packing of the protein chains. 

The force-area relationships for the films were little affected except on a substrate near 
to pH6 at which figure silicic acid tends to gel. In this region the films were solidified or 
“tanned.” This reaction is probably due to the formation of hydrogen bonds between the 
keto-imino groups of the proteins and the hydroxyl groups of the polymerized silicic acid 


Davies, Butt. Hye. 


Toxic Properties oF SoME Diatkyt AND TRIALKYL Tin Sarts. J. M. Barnes and H. B 

STONER, Brit. J. Indust. Med. 15:15-22 (Jan.) 1958. 

The toxicity of 10 dialkyl tin dichlorides was studied in several species of animals (rats, 
mice, rabbits, guinea pigs) by oral, percutaneous and intravenous administration. The lower 
members of the series are injurious to rodent skin. Higher members of the series are less 
injurious to the skin but produce a generalized illness with damage to the biliary tract as the 
main pathological feature. 

The trialkyl compounds act on the central nervous system, where the majority of them 
produce an interstitial edema. 


Pinto, Denver 
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HeaLrH DANGERS IN INDUSTRY FROM EXposuRE TO TRICHLORETHYLENE: A CLINICAL, EX 
PERIMENTAL AND HyGIENIC INVESTIGATION. ANNA ANDERSSON, Acta med. scandinay 
157, Supp. 323, 1957, 

Trichlorethylene poisoning has been actively discussed in recent years In German and 
Swiss literature severe illness has been described as a result of long continued occasional 
exposures, as well as after acute poisoning. On the other hand many British and American 
authors deny that acute poisoning by trichlorethylene can lead to prolonged illness and have 
questioned the existence of chronic poisoning. In view of this uncertainty and the importance 
of the implications for occupational hygiene this investigation was made with these questions 
especially in mind: can prolonged symptoms occur after exposure? and is it possible to fix 
the highest limit of concentration below which symptoms will not occur? 

A number of workers were examined during exposure and also some who had had symp- 
toms of illness during previous exposures. Animal experiments were made to investigate 
changes in organs after prolonged exposures. Estimations of trichloracetic acid were made 
in the urine of workers, and of concentrations of trichlorethylene in the air of workplaces, 
and especially of its variations during working hours. The literature is very fully reviewed 

The illness following exposure to trichlorethylene follows no specific pattern and resem 
bles a neurasthenic syndrome. Physical examination did not reveal any signs which could be 
attributed with certainty to the defects of trichlorethylene. However, only 8 out of 104 
workers examined were free of symptoms after 3 or more years of exposure 

The concentrations recorded in the work places were between 5 and 40 ppm, and therefore 
with exposure to about 30 ppm or more most of the workers had symptoms. The concen- 
trations recorded in the workplaces were between 5 and 40 ppm, and therefore with exposure 
to about 30 ppm or more most of the workers had symptoms of poisoning. This agrees with 
the findings of Grandjean et al. (Bull. Hyg., v. 30, 785, 1955) that about 65% of workers 
exposed to an average concentration of 40 ppm showed symptoms. On the basis of the results 
of this investigation it is inferred that the limit of 200-400 ppm of trichlorethylene stated in 
the literature is too high. At exposures of one-tenth of these values symptoms can be ex- 
pected to appear. It seems doubtful whether a value for trichloracetic acid in the urine of 
75 mgm.. per litre is acceptable since with lower values symptoms occurred in some workers, 
although less marked 

\ complete personal and medical history is given of each patient, the methods used in 
the investigations are described and the results are given for all tests in statistical tables and 
graphs 

(For recent work on trichlorethylene, see Bull. Hyg., v. 30, 994, 1955; v. 31, 48, 651, &37, 
1956; v. 32, 345, 465, 1957.) 

CONDENSED FROM BuLL. HyG 

THe Hazarps oF TETRACHLORETHYLENE. M. Lop, Arch. Gewerbepath. u. Gewerbehyg. 16 
45-52, 1957 
Tetrachlorethylene has been described in a number of papers as one of the least toxic 

solvents in the chlorinated hydrocarbon series, with the resulting recommendation that it 

should be used instead of trichlorethylene 

The purpose of the present paper was to direct attention, to the toxicity of tetrachlor- 
ethylene by quotation from some published records and by giving fairly detailed histories 
of 10 cases of poisoning by this substance. Among these was a fatal case in which acute 
pulmonary oedema was the cause of death. In the remainder the main signs and symptoms 
were referable to the nervous system which, in some instances, had been permanently 
damaged. The toxic effects which are described are but little different from those of 
trichlorethylene and hence it is recommended that the precautions adopted when  tetrachlor 
ethylene is being used should be as strict as those for trichlorethylene 

DeLarieLp, Buti. Hye 

Tue Curnicat Picrure oF PotsoninG BY OrGANIC PHospHoRUS COMPOUNDS. A. FRIBORSKA- 
WaetscHova, Arch. Gewerbepath. u. Gewerbehyg. 16:63-71, 1957. 

This is a paper in which the author gives clinical particulars of 11 cases of mild and 
severe poisoning by various organic phosphorus compounds. The observations on these 
cases are then analysed with a view to studying the pharmacological action of these 


poisonous compounds. Among the mairi conclusions it is stated that the poisonous action 
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cannot be explained solely as an inhibition of cholinesterases with the resulting tonic vagus 
effects. In some patients there was tachycardia, hypertension, pyrexia and myocardial 
damage. There were manifestations of neurological disturbance in almost all. the CASES, 
and these nervous effects and the pyrexia are, from the evidence of published literature, 
regarded as the result of the irritant action of organic phosphates on the sympathetic 
ganglia and cerebral centres. The hypothesis is also made that organic phosphates bring 
about the inhibition of phosphorylation of thiamine and so a disturbance of the carbohydrate 
metabolism with the result that the myocardium is damaged. There follows an increase of 
thiamine which then acts like atropine and causes the tachyeardia and hypertension 


DELAFIELD, Butt. Hye 


MeERcURIAL TREMOR ALAJOUANINE, P. Castaicne, J. Campier, and E, Fournier, Arch 


7-561 (Sept.-Oct.) 1957. 


mal. profess. 18:55 


The authors describe 3 patients with mercury poisoning treated with BAL. 2 of the 
patients gave a classical history, with long exposure to the metal (over 10° years) and 
progressive onset of tremor. 1 case described was less clear-cut and. the authors express 
some doubt as to the complete diagnosis. The symptomology and presence of mercury in 
the urine together with a 10-year history of exposure to mercury pigments and marked 
improvement (although with relapses) after treatment leaves little reason. to suppose that 
mercury poisoning was not the major factor in his illness 

1 man had worked for 10 years in a shooting booth, his predecessor having had to leave 
the job because of similar symptoms. The second was a plasterer in’ stucco work, who 
used mercury pigments to produce the veining in imitation marble. The third was employed 
in checking electricity meters 

All 3 patients had tremor accentuated by fatigue and poor coordination, All had had 
stomatitis, 1 had lost several teeth. Mercury was found in the blood and urine, but quanti 
tative results were not available in all the cases 

Treatment with BAL consisted of a 6-day course of 300° mgm daily for 2 days, 200 


mgm. daily for 2 days and 100 mgm. daily for 2 days 

In addition anti-Parkinsonism drugs (scopolamine and parsidol jethapropazine]) were 
used in the treatment of the doubtful case already referred to. This man (aged 67) had 
3 relapses each of which responded well to a further course of treatment. He left hospital 
symptom-free, but no follow-up was possible 

The authors stress the importance of removing the man from exposure as soon as the 
diagnosis is suspected, and give figures showing the marked urinary elimination of mercury 
after treatment with BAL 

For various reasons the investigations in the 3 cases were not. uniform and would be 
difficult to summarize. Readers with particular interest in the investigations are referred 
to the original article. 

CHALLEN, BuLL. HyG 


MERCURIAL TREMOR: EFFect OF TREATMENT BY EDTA anp BAL. A Hapencur, Y. Barre, 
J. Manson, R. LeBretron, and J. CHArtier, Arch, malad profess. 18:561-564 (Sept.-Oct. ) 
1957. 

This article is concerned with the description of a case of mercury poisoning which oc- 
curred in a worker in a munition plant. For some 16 years, until 1940, the patient tested 
samples of cartridges, firing up to 1200 cartridges daily in a confined space. As soon as 
about 100 had been fired the atmosphere was laden with smoke. The percussion caps all 
contained mercury fulminate. 

Manufacture ceased during the war, work being resumed in 1945 and continued until 
1953. At this time the man was transferred to another department, but continued to test 
cartridges under the old conditions, but only about once a week. 

The first symptoms complained of were those of anorexia, especially for meat, in 
September 1956. He was treated with liver extract and vitamin B12. It was after. this 
treatment that tremor made itself evident. The diagnosis of alcoholism was first entertained, 
but in view of his occupational history mercury was looked for and found in the urine 
The method of testing is described in some detail. No mention is made of blood examina 
tion for mercury. 
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\ chelating agent (EDTA) was first tried in treatment, but there was no clinical re 
sponse and with no imerease in urmary excretion of mercury \ course of BAL produced 
a rapid improvement. The patient returned to work, enjoined to avoid all exposure t 
mercury, and when seen 3 months later he was symptom-free 

The authors discuss the late onset of symptoms in a man with a long exposure to mercury 
and note that symptoms occurred after a period of relative freedom from contact witl 
mercury. They suggest that perhaps the liver extract or vitamin B12 may have been re 
sponsible for mobilizing mercury stored in the tissues. They remark that penicillin has 
heen shown to have this effect, but no references are given \s febrile conditions are 
known to precipitate signs of mercury poisoning, it may be the condition tor which pen 
cillin was given rather than the drug itself which produced the results 

They stress the lack of response to chelating agents, and this supports the conclusions 
of other authors (Bell, Gilliland and Dunn, Bu a 1955, v. 30, 696) who showed that 
the excretion of mercury might even be diminished by chelating agents 


CHALLEN, Bute. Hye 


New Cases or CHRONIC OccuPATIONAL BY J. and ¢ 
BiaNCHINI, Bol. Ofic. san. panam. 43:121-129 ( Aug.) 1957. English summary 
The authors observed 34 cases between August 1955 and May 1956, in men working 


hy 


with the malaria campaign in Venezuela. They « ‘ the degree of imtoxication into 3 


grades. In Grade | there is frontal headache with blurred vision and muscular imeoordina 


tion; in Grade Il exaggerated myoclonus with spasmodic contractions, sometimes so severe 


as. to cause the patient to fall and sometimes accompanied by loss of consciousness; in 
Girade IIL there are epileptiform attacks. Details of laboratory findings for the 34 patients 
are out ina table; there was usually some anaemia but other findings were not character 
istic; the electroencephalogram was often abnormal, with signs of cortical irritation 

\ table demonstrates that poisoning occurred in persons who had been in contact witl 
dieldrin for 4-27 months, with a peak at 12-19 months 

Response to treatment was usually favourable, but recovery was delaved in some cases, 
the longest time being 105 days. Treatment involved, removal from contact, treatment of 
concomitant diseases such as parasitic infections, and supportive measures such as a cliet 


rich in protein. For the nervous symptoms a preparation of phenobarbitone was used 


Witcocks, Butt. Hye 


STUDIES ON THE PotsoninG BY Benzo AND Homotocues: EXperiIMENTAL CHRONK 
BeNZOL IN) HiroKAwa, Bull. Inst. Pub. Health, Tokyo. 6:27-31 
July) 1957 
There is general agreement on the main characteristics of chronic benzol poisoning in 

man: a reduction in red cells atid haemoglobin; an increase of mean corpuscular volume, 

leucopenia and thrombocytopenia. The bone marrow commonly shows hypoplasia, but some 
times hyperplasia. Rarely there occurs aplastic anaemia and leukemia. The same changes 
that take place in man also happen in dogs and rabbits but other animals have been found 
resistant to benzol—findings in white mice have varied. This experiment was designed to 
clarify the effect of benzol on white mice 

1% benzol was added to purified ‘peanut oil and injected intra-muscularly (dose 0-1 ml 
weekly )—the control group received the oi! without benzol. Injections were continued for 

26 weeks 
Red cell counts manifested no change till » 100th day; thereafter they decreased, show 

ing a significant difference-from the controls by the 150th day, accompanied by some increase 

in mean corpuscular volume. White cells decreased in both groups till the 100th day, then 
started to increase in the benzol group, and were nearly double the control group by the 


150th day; this was mainly attributed to increase in granulocytes 


Pathological findings: there was no macroscopic enlargement of lymph nodes in thoracic 


and abdominal cavities but some enlargement of mediastinal lymph nodes. In the benzol group 
the mast cells were less in number than in the control group throughout the experimental 
period, suggesting the role of mast cells fn the detoxication of benzol. No obvious enlarge- 
ment of the spleen was found, but there was some hyperplasia of reticulum cells and lympho 
blasts. Liver cells and Kupffer’s cells were unchanged 


GARLAND, Butt. Hye 
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STUDIES ON THE PoIsoNING BY BENzOL AND Irs Homotocues: IIT. Recovery 

CESSATION OF Exposure To Xytot. T. Hirokawa, Bull. Inst. Pub. Health, Tokyo. 

6 :32-39 (July) 1957. 

The author has already reported on certain cases of poisoning from xvlol vapour among 
painters in an automobile factory where xylol was used as an enamel thinner. The chief 
disturbance was macrocytic anaemia and leucopenia (the women were more affected than the 
men) occurring 12-30 months after exposure to an atmosphere containing 100-300 ppm of 
xylol. The present paper follows up 11 men and 11 women over a further period of 2 years, 
after exposure ceased. 

Most of the men had a higher erythrocyte count within 7 months Improvement was much 
slower and less noticeable in the women and they were more liable to relapse. The haemoglobin 
figures showed a similar difference between the sexes, those of one girl continued to fall for 
13 months. Again the mean corpuscular level tended to decrease in the men but there was no 
parallel change in the women 

The leucocyte counts were similar in both sexes. Those who had exhibited an early onset 
of leucopenia failed with 1 exception to show a recovery during periods ranging from 6 
months to 25 months. In those cases where there was a delayed leucopenia (i. e only after 
15 months’ exposure) there was an improvement to a white count above 3000 within 9 months 
after immediate removal from exposure. Where removal was delayed there was no improve 
ment after eventual removal (longest observed period was 25 months). 

An increased susceptibility of women over men to blood changes from xylol is evident 
from this study. The changes may persist for months up to 2 years after exposure ceases, a 
finding similar to poisoning from other aromatic hydrocarbons. It would be best if women 
were kept from exposure altogether, and men need careful medical control by blood examina 
tions. 


GARLAND, BULL. Hye 

Medicine and Surgery 

Epoxy Resins: THEIR Usk AND CHEMICAL AND DerMatotocicaL Aspects. G. E. Morris. 
A. M..A. Arch. Dermat. 76:757-761, (Dec.) 1957 


The widespread. present-day uses of the epoxy resins are enumerated. Exposure to the 


skin in any of these industries can cause dermatoses. The epoxies, the curing agents, and 
some of the additives are skin sensitizers. Workers should be instructed as to the hazards 
involved in handling these epoxy compounds. 


INpust. Digest 


EFFECT OF PosstBLE SMoG IRRITANTS ON HUMAN Supyects. V. M. Sim and R. E. Parris 

J. A. M. A. 165:1908-1913 (Dec. 14) 1957. 

Various aerosols and gaseous mixtures were administered to a large number of male 
volunteer subjects, in some instances by using a mask‘and in others by exposing the subjects 
in a chamber. The duration of the mask experiments was 10 minutes, and the exposures in 
the chamber were mostly for a period of 60 minutes. 

The main effects of the inhalation of sulphur dioxide and of sulphuric acid mist were an 
increase in the pulmonary resistance to air flow and the appearance of rales, with rhinorrhoea 
and lachrymation. In the case of sulphur dioxide little change was noted when the dosage 
was below 800 mgm.-minutes per cu. metre (i. e. when the product of the number of minutes 
of exposure and the concentration of the gas in mgm. per cu. metre of air was below 800), 
but when dosages above 1330 mgm.-minutes per cu. metre were used the lunge resistance to 
air flow was increased significantly above normal in ‘half the people exposed. The increase in 
the respiratory resistance took place within the first 10 minutes, with little further change at 
the end of 1 hour. Only 8 times in 694 exposures were there significant changes in the pulse 
rate, respiratory rate, volume of tidal or of supplementary air, vital capacity, maximum breath 
ing capacity, or blood pressure. Of these 8 subjects 2 had previous histories of personal allergy 
and 2 had experienced previous discomfort from fog. The other 4 were suffering from the 
onset of mild upper respiratory infections on the day of exposure. 

3urning magnesium ribbon in an atmosphere containing sulphur dioxide destroyed the 
irritant and bronchoconstrictive properties: of that atmosphere, and ammonia liberated in the 
chamber had a similar effect. 
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2 subjects who were exposed to sulphuric acid mist developed long-lasting bronchitic 


symptoms. 


Adding steam to sulphuric acid mist causes the mist particles to enlarge. Dry mists, with 
their smaller particles, were well tolerated by most subjects, but when wet mists were used 


and the humidity was near saturation point, the irritancy of the mist with its larger particles 


was much greater. For instance, the irritation caused by a wet mist of 20-8 mgm. per cu 
metre was greater than that caused by dry mist at 39-4 mgm. per cu. metre. The addition of 
magnesium oxide to the mist had no effect on its irritaney, but the addition of ammonia 
removed its irritant properties 

Some other atmospheric contaminants were studied. Acrolein and crotonaldehyde were 
found to be highly irritant. Acetaldehyde, propionaldehyde, butyraldehyde and isobutyralde- 
hyde were almost non-irritant. The properties of formaldehyde were intermediate between 
those of these 2 groups 

It is remarked that neither the concentration of sulphur dioxide nor the total aldehyde 
content of an atmosphere is an adequate index of its irritant action, especially on people 
handicapped by disease or old age 


Beprorp, Butt. Hye 


TREATMENT OF CADMIUM PoIsONING WITH EDATHAMIL Catctum Drtsoprum, L. H. Correr, 

J. A.M. A. 166:735-736 (Feb. 15) 1958. 

\ patient with cadmium poisoning may show disturbances in liver, kidney, and bone marrow 
function as well as the classic pulmonary symptoms. In addition there may be marked mental 
irritability. Cadmium intoxication was treated successfully with the oral administration of eda- 
thamil calcium disodium. The mechanism of the process is replacement of the calcium ion in the 
chelating agent by a cadmium ion and the excretion of the chelate in a nonirritating form 
through the kidneys. There were no unpleasant side-reactions encountered in these patients, 
and oral administration of the drug proved effective 


Eprror’s SUMMARY 


THe Extent of Cancer ILLNESS IN THE UNITED STATES ’. S. Department of Health, 

Education, and Welfare, Public Health Service 

This small brochure, prepared by the Biometry Branch of the National Cancer Institute, 
presents a considerable amount of cancer mortality statistics in the form of questions and 
answers. The material is given in a clear and concise manner, principally by means of graphs 
The major sources of data are the National Office of Vital Statistics, cancer morbidity surveys 
conducted by the National Cancer Institute, and the State cancer register maintained by the 
Connecticut State Department of Health. The range of information covers cancer by age, 
sex, race, site, geographical differences, survival rates, ete. 

Occupational mortality from cancer is purposely omitted as, it is stated, both the National 
Office of Vital Statistics and the Registrar-General of England and Wales have in preparation 
reports which will deal with recent occupational mortality experience for specific sites; the 
best previous data are of 1930 vintage. 


Lapp, Boston 


TREATMENT OF EXPERIMENTAL SiLicosis Compounp 48/80 Marks, LD. M. JAMeEs, 
and T. G. Morris. Brit. J. Indust. Med. 15:1-7 (Jan.) 1958 


The effectiveness of Compound 48/80, an organic base, in protecting mice against experi 
mental silicosis was studied. Silicosis was induced by injecting tridymite dust suspended in 
normal saline into a tail vein. Compound 48/80, an organic base and histamine liberator, was 
injected intraperitoneally in varying doses, daily, for periods up to & weeks. Silicosis in the 
liver was assessed by histological examination and estimation of liver collagen content. Com- 
pound 48/80 afforded considerable protection against the effects of silica dust in the liver. 


Pinto, Denver 
IMMUNOLOGICAL FACTORS IN THE PATHOGENESIS OF THE HYALINE TISSUE OF SILICOSIS 
Viettant and B. Pernts, Brit. J. Indust. Med. 15:8-14 (Jan.) 1958 
The authors discuss briefly the mechanical, chemical and physical theories which have been 
advanced to explain the pathogenesis of silicosis. Since the theories all leave many questions 
unanswered, an immunological hypothesis has been developed. According to this theory the 


action of silica is not confined to the mere cellular damage produced by silica, but is concerned 
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with the production of auto-antigens and auto-antibodies. The theory helps to explain some 
peculiarities which are common to silicosis and other diseases whose immunological genesis 
is very probable, i. e, the formation of a hyaline substance chemically similar to amyloid 
and the progressive course of the disease. The theory attributes the influence of tuberculosis 
in producing massive hyaline fibrosis in silicotic patients to the potentiation of an antibod, 
reaction by some substance in the tuberele bacilli 

This theory should prove to be a stimulant to further research on the basic pathogenesis of 


silicosis 
Pinro, Denver 


SOME CLINICAL AND ADMINISTRATIVE ASPECTS OF OccCUPATIONAL DuNcAN. 
Brit. J. Indust. Med. 15:41-46 (Jan.) 1958 


While the work of doctors in industry varies enormously the various problems encountered 
may deal with clinical subjects, hygiene, toxicology or admunistration. In this paper the author 
liscusses several problems encountered by the physician who is an integral advisory part of 
management and not just an advisor to management. The problems discussed are (1) redun 
daney (reduction in size of employed group), (2) non-medical aspects of rehabilitation, and 
(3) relationship with employing firm’s legal advisor 

In reduction of the working force, the author discusses the problem in a situation where 
seniority is not established by a Union contract. He states the doctor must be absolutely 
impartial in his decisions if he is to retain the respect of both employer and employee. The 
dithculty of integrating organizational, welfare and medical factors is discussed in some detail 

The best place for effective rehabilitation is the patient’s normal workplace. The doctor 
must take the trouble to learn job requirements in his own industry so he can plan effectively 
with both management and employee in fitting the injured employee back into the work program 

In medico-legal cases the doctor must give a fair appraisal of all controversial medical 
questions. The attitude of employer and employee is often emotionally charged and the doctor 
must not endanger his reputation for independence of mind 


Pinro, Denver 


YN OrAL ANTIGEN PREPARATION IN THE PREVENTION oF Potson Ivy Dermatitis 
IN 455 Cases or Ivy Sensitiviry. E. Gross, Indust Med., March, 1957 


ResuLts 


Poison ivy dermatitis is regarded as an occupational disease affecting outdoor workers 
\ stable alcoholic extract of fresh poison ivy leaves and stems was tested as an oral prophylactic 
agent against poison ivy dermatitis. 450 subjects were given the extract orally in small daily 
doses six weeks prior to the poison ivy season and less frequent maintenance doses during the 
season. All subjects had a history of sensitivity to poison ivy. Following treatment 76.9% of 
the subjects were either free of ivy dermatitis or experienced milder attacks during the seasor 
Except for nausea and gastrointestinal disturbances in two subjects no untowards side effects 
were noted 


THE CONTRIBUTION OF THERAPEUTIC PROCEDURES TO AN EVALUATION oF Dyspnoga IN Put 
MONARY EMpHyseMaA. A. L. Baracn, Brit. J. Tuberc. 51:310-318 (Oct.) 1957 


This discussion is mainly concerned with the effects of physical procedures that modify the 


volume and quality of pulmonary ventilation. The central parts of the lung such as those near 


the hilum are generally in a better state than the peripheral parts as regards the perfusion 


with blood and the condition of the parenchyma, and by increasing the excursion of the dia 
phragm dyspnoea is relieved because of the ventilation of this intact tissue 
When a patient breathes pure oxygen as a test for the | 


resence or absence of emphysema, 
pulmonary ventilation is decreased by about: 20% : 


this gives confirmatory evidence of the 
presence of diffuse obstructive pulmonary emphysema, A.test is shown in which minute 


ventilation was reduced from 12,000 cc. to 9000 cc per minute by inhalation of oxygen, the 


total output of COs being maintained. The increased percentage of COs in the expired air 
from 3% to 4%, by decreasing the work of breathing, relieved dyspnoea Pulmonary ven 
tilation may also be decreased by 20% when the patient is tilted with the head downwards 
to an angle of 15-20 degrees, thus instituting diaphragmatic breathing and more effective 
alveolar ventilation in the lower lobes and the areas near the mediastinum. It is suggested 


that the pressure thus exerted by the lung paranchyma on the walls of bronchioles and alveolar 


ducts maintains them in a more patent position, In practice the head-down position must. he 
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explained to the patient and the tilting procedure carried out gradually 


until ciaphragmat 
breathing takes place 


Recently a pneumatic breathing aid was devised with a pneumatic jacket attached to the 


lower lateral thorax. Compression of the ribs was shown to increase total volume 100 
to 500 cc. with a uniform decrease in respiratory. rate. In 


increased from 480 cc. to 1450 ce. and the 


an illustrated case the tidal air was 
respiratory rate was reduced from 27 . and 
pulmonary ventilation from 12,900 cc. to 11,600 ce per minute 
“When dyspnoea is relieved by some of the procedures mentioned, the arterial (oxygen) 
saturation may also be found at the same level that it was prior to treatment but at a lower 
volume of ventilation.” 


BuLL. Hye. 


RESPIRATORY SYMPTOMS, BRONCHITIS, AND .VENTILATORY CAPACITY IN RANDOM SAMPLE. ot 


AN AGRICULTURAL Poputation. T. T. Hieerns, Brit. M }. 2:1198-1203 ( Nov.) 1957 


This survey was carried out in 1956 on a random sample of 331 men and 300 women living 


in the agricultural area of the Vale of Glamorgan in South Wales. It was explained to eacl 


person that the object of the survey was to find out about respiratory symptoms in normal 


people, and their cooperation was invited. Records were made of respiratory symptoms and 
chest illness during the past 3 vears, smoking habits and other aetiological factors; sitting 


height and weight were taken and an assessment was made of pulmonary function, with a 
respiratory flow meter designed to measure peak air flow; a description of this instrument 
will be published. In men aged 55-64 maximum voluntary ventilation was assessed from. the 
volume of air expelled in 0:75 second during a forced expiration. Occupational histories and 
chest radiographs were available from a previous survey (Bull. //yg., 1957, v. 32, 316). The 
results are recorded in tables and diagrams 


Respiratory symptoms were common in both sexes; less than half had no symptoms. In met 
chrome bronchitis increased from 2-2% at ages 25—1to 15-6% at 65—: in 


showed an irregular trend with increasing age, falling from 64% 


women the meidence 


to 21% at 45 
and increasing over that age to &7% at 


aves 


Ventilatory capacity was determined as the peak flow and maximum voluntary ventilation 


indirect, im men im the age-group 55-64 In those who had never worked in dusty industries 
the 2 sets of data showed a high correlation, and it seemed justified to: use the respiratory flow 
as a rough measure of the ventilatory capacity. 55 men, mainly over 45 years of age. 
who had worked at some time at mining or quarrying, showed a higher prevalence of respiratory 


symptoms and chronic bronchitis, compared with those who had not been exposed to dust, and 


the peak flow was significantly lower. The reverse was the case with the group of farmers 
chronic bronchitis, than t 
The etfect of smoking habits was investigated. In 


who had rather less cough and sputum and he rest of the sample 
men the presence of persistent cough and 
sputum was significantly higher in smokers, who also appeared more liable to chest illnesses 
\t ages over 45 the peak flow was lower in smokers than in non-smokers. In women undet 
45 cough and sputum were more frequent in smokers; over 45 the difference was insignificant 
The results found in men aged 55-64 who had never worked at mining or quarrying were 
compared with those found for non-miners in Lancashire, where atmospheric pollution 

more prevalent in Leigh, but, if single attacks of 
illness were excluded, the recurrent attacks were more than twice as common in Leigh: 13% 
compared with 5% in the Vale. This was the most striking symptom difference between the 
2 places, but the numbers are too small to be significant 


Leigh, 
is high. Bronchitic illness was only slightly 


Chronic bronchitis, as defined, was 

compared with 6%. The similarity in the 
prevalence of respiratory symptoms recorded in the 2 places is surprising in view of the great 
difference in atmospheric pollution, and some possible reasons are given 


also imsignificantly more common in Leigh, 11% 


for this. It is suggested 
that smoking, as a cause of respiratory symptoms and reduction in the ventilatory capacity, 
might over-shadow an effect attributable to atmospheric pollution 

In estimating the effect of occupational factors a control group, 


living in the same neigh- 
bourhood and with similar smoking habits, should 


be employed 
Mippieron, Bute. Hye 


Leap PotsoninG IN Nine Members or Famity. W. S. Davipson, Lancet 2:1006-1097 (Nov 
30) 1957 

The family consisted of husband, wife and 9 children aged from & weeks to 14 vears. whe 

had lived for 4 months in a galvanized-iron shack. The previous tenant had used the shack 
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for breaking down old car batteries and had left the lead oxide from the batteries in a heap 
which the incoming family spread over the floor. Sand from the floor contained 16% of lead 
The father and eldest son, both of whom spent little time in the shack, showed no sign of 
undue lead absorption. The clinical findings in the mother and the other 8 children are stated 
but only 3 of these persons had symptoms of lead poisoning. Nevertheless, the laboratory 
findings were abnormal in all cases and these—haemoglobin %, stippled cell count, urinary lead, 
lead line on gums, urinary coproporphyrins, lead line in bones and red cells in the urine—are 
set out in a table. The 3 persons who had symptoms were admitted to hospital before the 
diagnosis had been thought of. The mother and 8 children were all treated with Ca-EDTA, 
60 mgm. per kgm. body weight daily for 4 days, with good results. 

It is stressed that the laboratory findings varied in each case and with 1 exception did not 
correspond with the symptoms. “No distinct pattern exists, and it is almost impossible from 
the table to ascertain the relative gravity of the condition in the different patients. The excep- 
tion is the finding of a few erythrocytes in the urinary deposit of the mother and two of the 
children. It seems significant that red cells were present in the urine in all three cases in 
which there were symptoms indicative of lead poisoning, and in no other case.” 


CONDENSED FROM Butt. Hye 


Cuest X-Ray EXAMINATIONS AND Rapiation Hazarps. J. B. and R. GRENVILLE 
Maruers, Lancet 2:1276-1277 ( Dec.) 1957. 

The authors draw attention to the great increase in the demand for x-ray diagnostic exam 
inations of the chest at the Harrow Chest Clinic, Middlesex. In 1956 the number of patients 
so examined was nearly 20,000 and the possible hazard to health is called into question. Data 
in tabular form disclose the appreciable number of previous chest x-ray examinations among 
these patients for it would appear that both among men and women about three-quarters had 
had some previous x-ray exposure. In children under 5 years, 45% of boys and 93% of girls 
had had a previous chest radiograph within a year. The authors are rightly concerned about 
the possible genetic effects of these x-ray exposures on children, 

Of the work at this clinic the authors state that during a 4-year period the younger members 
of this population are being radiographed relatively frequently. The risks involved must be 
weighed against the possible advantage or necessity of the examinations 

This is one more warning about the need to cut down to a minimum, consistent with good 
treatment, the x-ray examination of the public as a whole 


Russ, Butt. Hye 


NORTHERN Ruopesta. THE Siticosts MepicAL Bureau (R. Paut, CHAIRMAN) AND THI 
SILicosis COMPENSATION Boarp (W. J. DoneLty, CHAIRMAN), Annual Reports for the 
Year 1956, Lusaka (N. Rhodesia), Government Printer, 1957, 


During the year 1956 control of the Silicosis Medical Bureau was transferred to the Mem 
ber for Mines and Works who is also responsible for the Mines Department. The routine work 
of the Bureau continues to expand and the total number of persons examined has increased 
during the year by 4000. The Bureau now holds clinical and radiological records of 64,078 
Africans and 13,014 Europeans. There are currently vacancies on the staff for 4 medical ofticers 
and a statistician. Building extensions and additions to equipment continued. Plans for the 
sub-bureau at Broken Hill have been completed and when it has been opened Broken Hill mine 
will be scheduled, and all employees there will attend for yearly examination 

Investigations during the period included the results of treatment of 100 cases of pulmonary 
tuberculosis in Central Africans; with isoniazid and streptomycin; and correlation of industrial 
history, pathological and radiological findings in 275 deceased African miners. The reports 
will be published. The laboratory work has been increased. It includes post-mortem work and 
macroscopic sections made by the Gough and Wentworth technique, and silica estimations of 
lung residues. The total number of laboratory examinations in 1956-was 17,967. 

Of special general interest is the publication for the first time of the radiological. classifica- 
tion which is considered by the Bureau as the most suitable for the classical silicosig encountered 
in the copper mining industry in Northern Rhodesia. The classification, as set out in a scheme, 
shows 3 prenodular categories and 3 stages of nodular silicosis. The supervention of tuberculosis 


at any stage is indicated by the corresponding name of category or stage and the addition of 


the letter (1) after each category, or (1. N.) after each stage of silicosis. (These presumably 


represent the word infective.) The prenodular categories are new. Category I is: characterized 
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by increase of normal pulmonary vascular pattern. Category II has fine linear markings 
between, but not related to, the vascular pattern of category I; the hilar glands may be in- 
creased in size. In category III the hilar glands are frequently enlarged. Simple silicosis 
in stage [| shows bilateral nodulation up to 2 mm 


2 in diameter, innited in area or extending 
over both lung fields; hilar glands are frequently enlarged. Stage IL shows an increase in 
number and size of the nodules; hilar enlargement is invariably present. Stage III shows 
nodules up to 5 mm. in diameter, occupying the greater part of both lung fields; hilar enlarge- 


ment is usually marked. Massing of nodules may occur. Infective silicosis may become manifest 


on a background of any category or stage, and the 3 stages of infective silicosis are graded 
according to the degree of fibrosis present. The most advanced stage II] (1. N.) is characterized 
by bilateral, massive fibrotic lesions, associated with diaphragmatic and cardiac distortion and 
marked hilar enlargement. Other radiological features are calcifications; and cavitation, 
which does not occur except with overt tuberculosis. Rapidity of development of silicosis is 
related to duration of exposure and silica content of the dust. The value of the classification 
depends to a great extent on a high standard or radiological technique. This classification is 
purely radiological; certification in practice is dependent in addition on the degree of disability 
present. Details of the radiological equipment and technique are given in an appendix 

The Report of the Silicosis Compensation Board, including statement on benefits and-other 
forms of assistance, and discretionary payments available to European and 


\frican miners; 
and the Report of the Silicosis Compensation Fund are 


included in this publication 


Mippteron, Buti. Hye. 


SIDEROSILICOSIS IN A STEEL FOUNDRY AstrIpD Kiein and H. N. Lorenzen, Acta 
scandinav. 34:313-331, 1957 


tuberc 


In 3 steel foundry workers radiographic examination showed marked changes, and the dif 


ferential diagnosis was determined by biopsy of the lung. Histological examination showed 


definite signs of siderosis, with increase of connective tissue, cell infiltration and numerous small 
clumps of histiocytes, and brown pigment which gave an iron reaction. In 2 of the cases no 
birefringent particles were seen with polarized light but spectrochemical examination showed 
the presence of silica in considerable amount. In the third case, that of a man aged 51 who 
had worked for 23 years as welder and castings cleaner, the biopsy operation was followed in 
+ days by fatal cerebral embolism. Histological examination showed siderosis and well marked 


silicosis. No tubercle bacilli were found on culture im ; of these cases 


In connection with these 3 cases 530 steel workers and 217 iron foundry workers were 
examined by radiographic screening; in doubtful cases large films were taken. No evidence of 
pneumoconiosis was found in the iron foundry workers. Among the steel workers 11 (2.6%) 


were diagnosed as certainly or probably pneumoconiosis, and 11 (2.6%) as doubtful. One case 
of siderosilicosis was accompanied by Boeck’s sarcoid, and two had doubtful evidence of obso 


lete tuberculosis. Tests of respiratory function were made in the first mentioned 3 cases and in 


2 others; the results are given in a table. In all 5 cases the radiographic changes appeared 

to be too severe for pure siderosis, and the results of lung function tests were too good for 

pure silicosis, From the findings in the first 3 cases it may be presumed that the suspicious 


appearances In the other 530 steel workers examined were also due to siderosilicosis 


It is suggested, from a personal communication by von Bulow, that the greater severity of 


the changes found in steel foundry workers compared with iron foundry workers was due 


to the higher temperatures of casting steel, the higher silica content of the moulding sand and 
the consequent burning on of the skin of the moulding sand to the casting. To prevent this 
casting might be done at the lowest possible temperature, and oxide of iron might be added 
to remove dust produced in the 
cleaning of castings but this is sometimes diflicult owing to interference with the work 


to the moulding sand. Exhaust draught may be necessary 


Mippteton, Butt. Hye 


THe Aprsoretion OF CANAZEDTA ApdMINISTERED BY MouTH IN 
PotsoninG. J. SrpovA and J. Tetsincer, Arch. Gewerbepath 
1957 


THE THERAPY oF LEAD 


u. Gewerbehyg. 15 :572-580, 


The oral route of administration of CaNasEDTA in the therapy of lead poisoning would, 
if effective, have advantages over the intravenous route 


Soon after the introduction of this 
drug trials of the oral method were made but these were regarded with doubt as to its efficacy 
by workers who found that it was only absorbed from the digestive tract to a small extent 
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American workers (Foreman and Trujillo) from experiments in man reported that at most 
5% of the drug was absorbed in this way. Nevertheless, a number of published accounts were 
to the effect that therapeutic oral administration of CaNasE DTA was followed by a considerable 
increase in the urinary: excretion of lead. The present authors re-examine the question of the 
absorption of ‘the drug, making use of a new method of determining the concentration of 
EDTA in biological fluids. This method consists in titrating the fluid with a solution of bis 
muth trinitrate in the presence of a suitable indicator, such as xylenol orange which gives 
an intense red colour with free bismuth ions. Some trials were made in rats and the results 
of these indicated that an average of 17% of the dose of CaNasE DTA injected into the duode- 
num was absorbed into the blood stream, In experiments on human subjects 7 were given 
3-0 gm. of CaNasEDTA by mouth in divided doses during a few hours and 5 others chewed 
the same total dose at intervals during 4 hours. During the succeeding 24 hours the urine of 
every subject was collected and analysis showed that the amount of the drug excreted by the 
kidneys was on average about 2.5% 
Discussion of these findings leads to the conclusion that with oral administration the resulting 
blood and other tissue concentration of the drug is very small but is nevertheless very 
effective in bringing about lead excretion. Oral administration is a method of therapy however 
which is only suitable for use for short periods and in slight cases of lead potsoning 
DeLarietp, Buin. Hye 


Srupy oF HAEMOGENIC Tests IN StLicorics (WitH SPECIAL REFERENCE TO VASCULAR FACTORS ) 
D. Casuta and M. Coneiu, Arch. ital. sc. med. trop. e parassit. 38:249-256 (May) 1957 
English summary. 

This study was made on 233 subjects, comprising 32 patients with pneumoconiosis without 
silicosis, and the remainder with pure silicosis in 3 stages of severity: slight, medium and severe 
with confluent nodulation. In the selection of the subjects for test all conditions which could 
affect the haemogenic state, and especially permeability of the capillary blood vessels, were 
excluded. The tests were as follows: by a tourniquet applied to the arm at a compression of 
10-15 mm. Hg below the systolic pressure; applying suction cups to the forearm and counting 
the petechiae after 2 minutes; bleedirig time from a pin prick; coagulation time; counting and 
noting the form of the platelets; and retraction of blood-clot 

The results showed a slight increase in bleeding time in 6 cases of slight silicosis, and in 3 
of medium and 4 of severe silicosis; in all of these the time was under 9 minutes. The time 
of coagulation varied practically within normal limits. Changes observed in the blood platelets 
were limited to a slight degree of thrombocytopenia which did not reach a level of pathological 
significance; in the lowest group of values the counts varied, between 80,000 and 100,000) per 
cmm. and the form of the platelets was not notably altered. The times of retraction of blood 
clot did not exceed normal times. The fragility of the vessels was the most interesting feature 
of the tests. The results of the tests by tourniquet and suction cups are shown in a table 
They are a pathological response in certain cases of silicosis. The tourniquet test was more 
or less strongly positive in 15% of the patients with non-silicotic pneumoconiosis, in 26% of the 
slight cases of silicosis, 23% of medium severity, and in 45% of severe silicosis. The results 
of tests with suction cups confirmed those by tourniquet 

The results of these 2 tests show a pathological state when compared with those of normal 
individuals. It seems justifiable to conclude that this alteration in the permeability of the 
capillary blood vessels is related in great measure to the toxic action of silica, especially when 
other conditions known to cause this have been excluded, and the response shows an increase 


with increasing severity of the silicosis. The pathogenesis of the condition is discussed and 


certain hypotheses are advanced 


Mippieron, Butt. Hye 


INVESTIGATION BY MAss MINIATURE RADIOGRAPHY IN THE INDUSTRIES OF BOLOGNA, A. GUALDI 

and G. Tinozzi, Boll. schermograf. 10:147-160 (May-June) 1957. English summary 

In the province of Bologna in northern Italy most of the industrial undertakings are of 
small or medium size; few employ more than 1000 workers. The system of mass radiography 
used in Italy is well adapted for such investigations; the apparatus can be taken into the 
works, expense and loss of working time are avoided and the consent of workers to be exam- 
ined is more easily obtained. While the primary object of such surveys is to detect early cases 
of tuberculosis all abnormalities of the lungs and heart are noted; confirmatory diagnosis is 
arranged and advice is given for appropriate treatment. 
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In the investigation now deseribed 12,560 persons were examined, 8340 male and 4220 
female. Active tuberculosis was detected in 0:31%: 0:32 male, 0-28 female. The relatively 
high percentage of 0-58 was found among workers in small, dark and unhealthy factories in 
the town. The highest percentages were in the age group 15-24 in both sexes; in males 0-67% 
at ages 15-19, 059% at 20-24; in females the corresponding percentages were 099% and 
041%, falling gradually to age 60, except that females showed a slight rise, at ages 40-44, 
to 0.49% Pneumoconiosis Was diagnosed 12 2% ot 253 miners and Stone and 
14% of 942 workers in ceramic industries. The pulmonary changes were nodular in 60% ; the 
lesions were confluent in 15% and localized in 18% ; tuberculosis was present in 7%. In miners 
and stone masons the lesions were of silicotic type, but in the ceramic industries the changes 
were of minute, discrete nodules over both lung fields, resembling miliary tuberculosis, except 
that the general condition of the patients was good, with searcely any cough or dyspnoea, and 
fitness for work was not impaired. These workers were employed in making small bricks 
with a special kind of kaolin. In the miners and stone masons the disease was mostly pro 
gressive, with respiratory insufficiency, sometimes with relatively few radiological signs; 
tuberculosis was a frequent accompaniment. With poor economic conditions in this mountaimous 
area the tendency was for the workers to migrate to the mines in Italy or other countries 
It is emphasized that the mass radiography is exploratory and must associated wat! 
central organization for final diagnosis and treatment 


Mippieron, Burne. Hye 


Sinicosts IN THE MINES OF Morocco. M. Le Hirer, Bull. Inst. hye. Maroc. 15:175-190, 1955 


This is an account of a survey of the mines of part of Morocco to ascertain the extent of 
the occurrence of silicosis and the social effects t which it gives rise The author, Chief 
Medical Officer of the Central Anti-tuberculosis Service, approaches the subject with the 
object of estimating the risk in each region, introducing preventive measures improving 
social legislation 

Mass radiography was undertaken with a mobile radio-photographic unit taking films of 
7X7 cm. Abnormal films were confirmed by standard films, and each film was read by 2 or 
more observers independently. Patients detected by this double screening were examined for 
fitness for work and appropriate action was taken by SUSpension ot workers showing deteriora 
tion, but not of those capable of continuing at work, avoiding thereby hardship owing to lack 
of equally remunerative employment. The procedure for recording personal and employment 
histories and the results of examination are described. The international Carditf-Douai classi 
fication was used. Difficulties arose from a high rate of turnover and the habits of the 
Moroccans of returning to agricultural work during summer, and of passing from one type 
of mining to another 

The total number examined was 10,013 miners, about half of those exposed to a possible 
risk of silicosis The largest number was at the coal mines ot lerrada; the others were at the 
lead-silver mines and metal refineries, and at the large manganese mines. Of the 10,013 examined 
4866 were at the coal mines Of a total of 218 cases ot silicosis, and 55 cases of active 
tuberculosis 209 cases of silicosis and 20 cases of active tuberculosis were at the coal mines, 
where the coal seams are narrow and are accompanied by siliceous rock. It was established 


that all the silicosis among miners at the other mines originated at the coal mines ot Jerrada 


or from mines in Europe, chiefly in France. This indicated failure to secure adequate pre 


employment examinations at the mines. Suggestions are made for the establishment of centres 


at Casablanca, Rabat and Fez for radiographic examination, with modern’ equipment and 
technique, the appointment of medical experts on pneumoconiosis who would work in groups, 
not singly, and for pre-employment examination of prospective miners at these centres. The 
social problems raised by the incidence of silicosis among Moroccan miners are discussed, 


Mippteton, Bute. Hye 


ELectron Microscope Srupy or Myetinic Bopres Opservep IN EXPERIMENTAL SILICOTE 
Lesions. A Poricarp, A. Courter, and SIMONE PREGERMAIN, Compt. rend Acad. sc. 244 
2458-2461 (May) 1957 

Myelinic bodies have ‘long been recognized in pathological work, and the authors have studied 


by electron microscopy those found in the degenerated tissue within silicotic granulomata of 


; 
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the lungs, and sometimes in degenerating alveolar cells. These bodies may be found in phago- 
cytes which also contain particles of silica, but there seems to be no direct connexion between 
them. 

The myelinic bodies are composed of phospholipids disposed in concentric layers, each 
some 60 A in thickness, and separated by clear spaces of 100-200 A. These layers are mgid 
but fragile, and are illustrated by line drawings in this paper. Their relationship to the silicotic 
process is not clear, but their formation in general is known to be a result of damage to cells, 
which causes the phospholipids to be liberated from the protoplasm. 

Wircocks, Buti. Hye. 


THE Fiprocentc Activity oF AMorpHous Sinica. H. Osanat, J. Sc. Labour (Tokyo) 
33 :611-616, ( Aug.) 1957. 

The English summary appended to the paper is as follows: 

“As reported in the previous paper on experimental studies of the pneumoconiosis of silicosis 
type, the lung changes caused by intratracheal infusion of dust suspension or the peritoneal 
changes caused by intraperitoneal, infusion are results of nonspecific foreign body reaction, the 
changes of the lymph nodes caused by those infusions are just similar to the silicotic changes 
of the human lung. 

“Hitherto, it has been considered that the pathogenesis of silicosis is dependent on the 
crystalline structure of silica. 

“Experiments were performed to verify this crystalline structure theory of silicosis by 
examining the changes of the lymph nodes. For this purpose, amorphous silica particles 
smaller than 1 micron, were used. They were prepared by burning the tetraethylortho-silicate, 
and showed no crystalline patterns by x-ray diffraction. The suspension of this amophous 
silica was injected intratracheally into the rat’s lung, and the chest lymph nodes were examined. 

“Histological observations were made 1 month, 3 months and 6 months after the infusion. 
At the end of the Ist month, only the proliferation of reticulum cells could be observed. After 


3 months were found the proliferation of reticulum cells and some collagenous fibers, and after 


6 months thick collagenous fibers appeared in abundance. 
“These changes are just the same as the changes caused by quartz, and accordingly it seems 
that this amorphous silica has similar fibrogenic activity as quartz on the lymph nodes of rats 
“This result suggests that it is important to make further investigations on silicosis caused 
by amorphous silica.” 


Butt. Hye 


SHoutp Recutar Cystoscopy Be INCLUDED IN THE MeEpDICAL SUPERVISION OF WORKERS IN 
Amtno-Compounps? H. GroetscHet, Zentralbl. Arbeitsmed. u. Arbeitsschutz 7 :294-296 
(Dec.) 1957. 

In this paper the author discusses the question of the regular cystoscopical examination of 
workers in amino-compounds to secure the early diagnosis of bladder tumours. There is a 
description of the findings at a factory where benzidine is made and also reference to the 
different opinions which have been expressed in the literature on the subject of. the medical 
supervision of the workers. The main points which are considered in ‘this discussion are 
(1) the drawbacks of cystoscopy in that the records show that the procedure itself may 
frequently result in harm, e. g. sepsis to the uro-genital system, (2) the rapidity of onset of 
bladder tumours and (3) the value of urine examination since the persistent appearance ot 
blood cells in the urinary sediment is suggestive of a malignant vesical tumour. It is accord- 
ingly recommended that the plan for medical supervision should consist in a microscopical 
examination of the urinary sediment every month, and a more complete examination of the 
sediment every 6 months. If any abnormality is found at any of these examinations, for 
example, blood cells are discovered only once, cystoscopy should be carried out immediately. 
If no abnormality is found at the cystoscopy but blood cells be again found at a subsequent 
examination of the sediment, the workman should be taken off his work. On the other hand 
if at the preliminary sediment examinations blood was found on only 1 occasion and cystoscopy 
revealed only a transient irritation of the vesical mucous membrane it would appear to be 


unnecessary for the worker to discontinue his normal occupation, 


DELAFIELD, BuLL. Hye 
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Air Pollution 


Am Founpation, Revorr No. 22, FourtH TecHnicat Procress Report. W. L 
Farry, N. A. Renzerri, and L. H. Rocers, San Marino, Calif., The Air Pollution Founda 
tion, 1958 
This report summarizes the 1957 research of the Air Pollution Foundation and relates it 

to the findings of other investigators in the field of photochemical smog. Chamber studies of 

the reactions and effects or irradiated mixtures of auto exhaust in air and the effects of fuel 
composition on smog formation are discussed. Extensive studies of the formation, particle 
size, composition, and persistence of the aerosol formed by the irradiation of auto exhaust are 
reported. This aerosol is formed even when the exhaust is passed through a glass fiber filter 
to remove particulate matter originally present in the exhaust. The kinetics of the photo 
chemical reactions involved in smog formation comprise a third area of study. The status of 
control methods is discussed both from a technical and an economic viewpoint. The probable 
cost of a control method, when developed, is estimated to be between $150 million and $250 


million annually in the Los Angeles Basin 


H ASs, yston. 


EMISSIONS FROM ORGANIC SOLVENT USAGE IN Los ANGELES County. R. G. LUNCHE, A. STEIN, 
C. J. Seymour, and R. L. Wermar, J. Air Poll. Control A., Vol. 7, No. 4 (Feb.) 1958 


To assess the contribution of the organic solvents to the overall air pollution problem, the 
Los Angeles County Air Pollution Control District conducted a series of surveys to determine 
the sources of supply and emission of organic solvents and the variety and volume of the 
solvents emitted 

The initial survey covered the suppliers of the solvents, and from the information developed 
in this survey it was possible to schedule surveys by types of industry to pinpoint the sources of 
solvent emissions. The results of a number of these surveys are given in considerable detail 

It was determined that the total sales volume for organic solvents in the area amounted to 
approximately 5 million gallons per month, and that between 400 and 600 tons of this material 
was being released into the atmosphere daily. This represents 20% of the total organic vapor 
emissions in the county, and is exceeded only by the 60% contribution from automobiles 

The major sources of the solvent vapor emissions were found to be the aircraft companies, 
automobile assemblers, rubber products manufacturers, dry cleaners and the public 

As a rule, control measures are not employed and the ones in use are limited generally 
lo condensing ot the vapors for solvent recovery 


THe ASHAE Arrporne Dust Survey. K.-T. Wuirsy, A. B. Atcren, R. C 
Annis, J. Air Poll. Control A., 7:157-165 (Nov.) 1957; 
29 185-192 (Nov.) 1957 


Jorpan, and J. C 
Heating, Piping & Air. Cond 


The principal object of the survey described was to determine characteristics of dust which 
might have a bearing on air cleaner performance, including concentrations at indoor locations, 
volume size distribution of dusts, and amounts of fibrous particles. The survey made necessary 
several new and modified dust sampling and evaluation techniques, which are described 
Properties of average airborne dust are tabulated, and several conclusions were established 
The differences in particle character and concentration between clean non-industrial cities 


and polluted industrial cities are much greater than the differences in size distribution. Normal 
airborne dust can be used only for rough performance testing of air cleaners, on account of 


variations in its characteristics. The large differences in the amount of fibrous particles found 


in different locations may have significant effects on the operation of air cleaners. In normal. 
airborne dust most staining is done by particles less than 5 microns i 


1 size. Irreversible ag- 
glomeration occurs in natural airborne particles collected in bulk 


The millipore filter sampling 
and sediment weight concentration and size analysis technique is convenient, rapid and flexible, 
and appears to be well suited to general purpose airborne dust evaluation. 

Inpust. Hyc. Dicest. 
MeruHop FoR TRACING THE GrRouND LeveL oF Stack Gas Emissions. G. F 
Haines, Jr, W. C. Hemeon, and H. Cempser, J. Air Poll. Control A., Vol. 7, No. 4 
( Feb.) 1958 


\ new method has been described whereby the stream of gases from a particular stack 


can be tagged by addition of small quantities of antimony oxide powder as a tracer substance 
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Automatic air samplers operating simultaneously in the surrounding territory will pick up the 
tracer in inverse proportion to the dilution experienced by the stack gases. Quantitative recog 
nition of the tracer powder in amounts as small as 0.01 microgram is effected by a simple 
laboratory procedure involving neutron activation analysis. 


AurHors’ SUMMARY 


EVALUATION OF ENVIRONMENTAL Opors. W. F. KerKa and E. R. Katser, |. Air Poll 
Control A., 7:297-301 (Feb.) 1958 


\ classified list of 35 types of industrial odors is given, with the number of times eacl 
has been reported to city health bureaus. Meat-packing and rendering-plant odors were the 
most frequently reported. Automotive exhaust odors ranked second. Odor problems are 
discussed mostly from the standpoint of air conditioning. Neither odor masking nor catalytic 
combustion is practicable for the purpose. Experiments on odor perception show that per 
ception decreases as the humidity rises, but humidification has limits and disadvantages in 
controlling odors. Experiments on adaptation to odors such as cigarette smoke show that 
perception decreases with time of exposure but that irritation imereases. Fields for further 
investigation are outlined. 


INpust, HyG. Digest 


Strupres OF Atk PoLLuTION CONTROL BY SOUTHERN CALIFORNIA) Epison COMPANY A. 
Haacen-Smirt, J. Air Pollution Control A., Vol. 7, No. 4 (Feb.) 1958 


This article reviews the problems of the power companies in the Los Angeles area in 
removing contaminants from the flue gases produced by the combustion of oil The problem 
is essentially a matter of removing oxides of nitrogen and sulfur, present in low concentrations, 
from large volumes of flue gases. The expense and limitations of known methods for ac 
complishing this are examined in detail, and the conclusion drawn that research must provide 
a better solution to the problem. The Joint Research Council on Power Plant Air Pollution 
Control was organized in March 1956 to increase the effectiveness of research im this particular 


area. 


THE FULHAM-SIMON-CARVES PROCESS FOR THE RECOVERY OF SULPHUR FROM FLUE GrAses 
T. Kennaway, J. Air. Poll. Control A., Vol. 7, No. 4 (Feb.) 1958 


The interesting background to the development o 


full scale flue gas washing plants for 
the removal of sulphur oxides from boiler flue gases in Great Britain is presented by this 
article in rather great detail. The Battersea Effluent Process and the Howden-I. ©. 1. Cyclic 
Lime Process are described and an estimated cost per ton of coal burned is given 

There follows a complete description of the development of the Fulham-Simon-Carves 
process from the laboratory work to the actual construction of a pilot plant to handle 36,000 
cfm of the flue gases produced by the burning of coal with a 3% sulphur content. To date, 
sufficient operating experience with this plant has not been obtained to permit any accurate 
estimate of the operating cost. However, it is anticipated that a power plant located in 
Great Britain and burning coal with 1.5% sulphur, the cost of installation and operation for 
such a recovery plant should be compensated for by the sale of the resulting ammonium 
sulphate and elemental sulphur, and that a small profit should be obtained if the fuel contains 
a higher sulphur content 


Opor Contrro. CHEMICALS—THEIR Use IN THE ABATEMENT OF INDUSTRIAL MALopors. K 


TREMAINE, Proc. Metropolitan Cincinnati Conference on Air Pollution Control, Oct., 1956 


The practical use of industrial odor control chemicals for the abatement of malodors from 
fat processing is reviewed and laboratory test procedures to determine the degree of odor 
abatement from such processes are described. Practical data are also presented on the use of 
reodorants or counteractants for the abatement of malodors from petroleum refining, municipal 
sewage, and kraft sulfate pulping. Particular attention is drawn to recent field tests conducted 
to control odors of diesel fumes from transportation equipment. A short review of the pro 
cedure and research followed in designing counteractants is presented and their ¢lassification 
is discussed. 

Inpust. Hyc. Dicest 
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FURTHER OBSERVATIONS ON LONDON Foo WaALLerR and P. J. LawruHer, Brit. M. J. 1473 
1475 (Dec. 21) 1957 


In an earlier paper (Bull. Hyg. 19560, v. 31, 304) the authors of the present communication 
reported on the adverse effect of smoke “fog” on patients with chronic bronchitis and emphysema 
during the winter of 1954-55. As in the work reported earlier patients with an established 
diagnosis “were given diaries in which to record daily their own assessment of their health 
by means of a simple code.” Regular diary entries were made by about 180 patients attend 
Ing St Bartholomew's Hospital, the Hammersmitl Hospital and the chest clinics at FE: 
Ham, Croydon and Edgware. Daily measurements of smoke and sulphur dioxide were made 
at St. Bartholomew's Hospital. These smoke measurements are similar to those existing im 
other pa London except during calm weather but the sulphur dioxide measurements 
“have » regarded with some reservation.” A table and charts set out the results whicl 

that there 1s a close correlation between the concentration of pollutants in the 

clinical condition of the chronic bronchitis patients.” The use of the diaries by 
patients “appears from this study to be a useful epidemiological technique.” Smoke concentra 
| 


tion has been used as an index of pollution but the actual pollutant responsible for the harmful 


effects on patients has not been identified. The possible role of sulphuric acid which has been 


detected at times of high pollution is discussed 


Hye 


CERTAIN ASPECTS OF THE Devosrrion or Dust. H. Lucas, |. Inst. Fuel 30:623-627 ( Nov.) 
1957 
lhe practice and theory of the measurement ot leposition have been considered Experi 


have been carried out which show that a deposit gauge at ground level collects far more 
a gauge 4 ft. above the ground. Much of this additional catch 1s dust re-entrained 


the ground and is theretore spurious depositiot | xperiments have also shown that a 


ward gauge catches, on average, twice as much dust when its bowl 1s kept.wet as it does 


normally The factor varies somewhat from place to place but not suthiciently to invalidate 


+} 


COM parison of average results It was possible to examine microscopically the dust col 
deposit gauges in the rural district around Little Barford Power Station and to 
I 


that only originated at the power station 


\ik Pout. Conrrot Asst 


Ark AND THE HEALTH, THE HaArBeN Lecrures, 1956. Lecrure |. 
PRoBLEM OF GREAT Cities: Acute Errecrs, Disasters. Lecrure Il. THe 
or INpustry. Lecrure Potturion py Frvoripes. Drinker, |. Roy. Inst 

Health 20:211-231 (July); 257-270 ( Aug.) 307-316 (Sept.) 1957 


creased air pollution is related to problems of population growth and a steady increase 
use of fuels for production of power and mechanical work. The autmosphere sur 
rounding the earth is used to dissipate the products of combustion and other effluents of 
man’s activities by means of natural air movement and dilution. Various natural sources 
of pollution such as dust storms, forest fires, volcanic eruptions, etc., occasionally contribute 
to pollution levels over Jarge areas. When the natural forces causing dispersal of pollutants 
are insufficient to keep ahead of man’s production of waste products, serious pollution levels 
can be attained, as in the Meuse Valley, Donora, and London episodes. No specific etiologic 
agent was found, and lethal fogs were apparently d o the continuous discharge of normal 
amounts of material which were not dispersed in the usual manner. The Los Angeles smog 
problem is due to the wide - of automobiles and an inability of the atmosphere to dilute 
the resulting hydrocarbon levels. Continuous sunshine acting on these, in combination with 
oxides of nitrogen produces compounds that cause eye-smarting, other physiologic reactions, 
and damage to crops grown in the area 
Pollution from many industrial operations acts primarily on vegetation and cattle. Industrial 
effluents cause identifiable plant damage which can be used as an index of pollution. Gases 
from smelters, chemical manufacturing operations, and automobile exhausts have been ex 
tensively investigated. There also seems to be a correlation between gasoline consumption in 
large metropolitan areas and plant damage. Population pressures and the activities of man 


are leading to more instances of atmospheric pollution 


Boston 
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: Detection of Air-Borne Contaminants 


Use oF MEMBRANE FILTERS IN AIR SAMPLING. H. J. Pautus, N. A. Tatvitie, D. A. 
Fraser, and R. G. Keenan, Am. Indust. Hyg. A. Quart. 18:267-73 (Sept.) 1957. 

This type of filter consists of a cellulose outer membrane perforated by tubular pores hav- 
ing a smaller diameter at the filtering face than at the back. A pore diameter suitable for 
aerosol sampling is 0-8 micron. 

Particles collected on the surface can be counted and sized microscopically by wetting 
the filter with immersion oil, which fills the pores and makes it transparent. Deposits too 


dense to count directly can be assessed by dissolving the membrane in acetone and counting 
the dust in the resulting suspension by the Dunn cell technique 

The filters retain particles around 0-1 micron diameter almost completely. This is stated 
to be due to electrification of the filter by the passage of air, a doubtful hypothesis and an 


unnecessary one in view of the high diffusion constant of such small particles 


2 Electron microscopy can be used for examining the samples after the membrane has been 
F dissolved away. Solution can be effected with the filter placed on the electron microscope 
2 grid, with its formvar film, because the latter substance is insoluble in acetone 

e Techniques are described for chemical analysis and x-ray crystallography of samples taken 
on membrane filters. Comparison of deposits by reflection photometry is more satisfactory 


than when filter paper is used because the deposit on the membrane is more uniform and 
lies on the surface. When used in this manner for estimating dust concentrations the at 


mosphere must be free from smoke, which is efficiently retained by the filter and might 
vitiate the photometry of the dust 
The paper contains many practical hints on the use of these filters. 
C. N. Davies, Butt. Hye 
DETERMINATION OF ATMOSPHERIC MercURY TRAPPED IN PERMANGANATE SOLUTIONS: \ 
Mopiriep Metruop. R. G. Drew and E. Kine, Analyst 82 :461-467, 1957. 


The method of Buckell (IHF Abst. 1157 Oct., 1951) is modified by using hydrogen 


peroxide to reduce the excess permanganate. End-point detection requires experience. The 


end point should be to the first detectable green. Other metals and oxides found in the 


industrial atmosphere interfere very little 


CHEM. Apst 


FURTHER APPLICATIONS OF THE LIMED FILTER PAPER TECHNIQUE IN FLUORINE Pott 
TION Stupres. Donatp F. Apams, J. Air Poll. Control A. 7 :88-91 ( Aug.) 1957 

This article presents a report of “(1) comparative fluoride levels accumulated by lime 
treated filter papers exposed in duplicate shelters, (2) the statistical relationship at each of 
20 exposure sites between the average monthly filter paper fluoride level for the growing 
season and the total fluoride level accumulated in heterogeneous ground cover vegetation at 
each site during the growing season, and (3) the reliability of the lime treated filter paper 
technique in measuring the relative intensity of fluoric pollution from one year to another.” 
It is recommended that a reasonable number of exposure sites be considered in making such 
a survey and that exposure sites be located near the source of pollution rather than 20-30 
miles distant. 


Pups. HeattH ENGR. 


An AvTOMATIC PROGRAMMING Fitter SAMPLER. G. S. Raynor, J. Air Poll. Control A. 7 
122-124 (Aug.) 1957. 

A discontinuous filter sampler is described in which the timing may be controlled accord 
ing to any desired program and any type of filter can be used. A total of 20 single period 
samples or a smaller number of double or triple period samples can be collected. The basic 
timing unit consists of an electric timing motor, a single cam-operated micro-switch, and a 
20 step, stepping switch energized by a condenser discharge. 


Inpust. Hyc. Digest 
EsTIMATION OF WATER SOLUBLE CHLoRIDES, SULFATES, AND NITRATES IN SUSPENDED 
MOSPHERIC Dusts. C. Ge_MAN, J. Air Poll. Control A. 7:216-19 (Nov.) 1957. 
This report deals with modification of sampling technique, changes in methods for chloride 


and sulfate determination, and estimation of nitrates. Sampling, extraction, and preliminary 
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treatment are discussed, also methods of determination of chloride, sulfate, mitrates, and 


procedure for nitrate estimation reagents. The methods outlined have been in use on a 


routine basis in Louisville for about 6 months 


Ain Pott. Contror A. Arst 


Derection Ustnc Potontum-210 Avena. R. Gotp, Nucleonics 15:114, 

116, 117. (Nov.) 1957 

Present chemical techniques for analyzing minute amounts of toxic airborne beryllium 
are involved and time-consuming. A method utilizing the high specific activity of polonium- 
210 alpha decay is described. Samples of airborne beryllium dust are collected on filter 
paper and exposed to a flux of Po alpha particles. The gamma-ray yield of the beryllum- 
carbon reaction can then be used to determine the beryllium content of the filter in 5 to 10 
minutes. The principles of the method are discussed. The results with a miullipore filter 


paper were checked by the AEC for absolute beryllium-content determination (Good cor 


relation was obtained 


Inpusr. Hyco. Dicest 


Size OF AIRBORNE Mine Dust. H. S. Sicner, J. South African Inst. Mining 

& Metallurgy 171-213 (Dec.) 1957 

This study is concerned with the mathematical laws underlying the size distribution of air- 
borne mine dust, to estimate accurately number concentration and size frequency, and size 
frequency of area and total surface area. Size distributions, when plotted as logarithm ot 
observed frequencies per unit interval against size show a very strong J-shape, with no 
maximum frequency, and the smallest size observed is the most numerous, even down to 
0.0lu. An inspection of presently used equations to represent size distributions indicates 
that none will yield the J-shape, so a new distribution law is proposed Counting by a 
Truracated multiple traverse is illustrated and statistical problems are considered. The 
proposed distribution law is applied to some actual observations and conclusions are drawn 
as to its applicability. Some limitations inherent in sampling and sizing are also mentioned 


the content of the paper, containing both criticisms 


There follows a spirited discussion « 


and detense 


Boston 


BILLINGS, 


DETERMINATION OF CRYSTALLINE FrEE Sinica BY CoMBINED CHEMICO-PETROGRAPHIC AND 
Meruops. E. Occerta, Med. lavoro 48:597-603 (Nov.) 1957 
“According to the experience acquired in six years m the analvtical Laboratories at the 

Institute for Occupational Health of Milan it has been possible to determine the best condi 

tions for the quantitative analysis of crystalline free silica in its allotropic torms, as part 

of mineral samples, synthetic products, and air borne dusts 

‘\ single analytical method is not apt to the study of all such materials: it was found 
convenient to use at least two analytical methods together, keeping thereby a constant con- 
trol of the results. A preliminary mineralogical analysis may give conclusive evidence of 
the lack of free silica: otherwise it may give more or less the approximate level. When the 
approximation is not accurate enough, it is advisable to submit the sample to a chemical 
enrichment in free silica. The type and intensity of the chemical treatment will vary ac- 
cording to the quality and the particle size of the sample. The purity of the re sidue follow- 
ing the chemical treatment can be controlled petrographically very easily and with good 
approximation. A roentgen-diffractometric analysis is conveniently used when a quantita- 


tive determination of allotropic quartz forms is required and also when the sample cannot 


easily undergo a chemical treatment.” 


Hye 


METHODS FOR THE DETERMINATION OF CRYSTALLINE Free Sinica. E, Occetia, N ZURLO, 

and G. Fricerto, Med. lavoro 48 604-12 ( Nov.) 1957. 

The English summary appended to the paper is as follows: 

“Analytical methods applied to different samples for the quantitative determination of 
crystalline free silica are reported. For each one of them (preliminary and quantitative 
mineralogic examination, chemical analysis, roentgendiffractometric analysis) conditions of 
operation, accuracy of results, time required by the analysis are indicated. These data are 


based on the experience acquired in the Laboratories of the Institute for Occupational 
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Health of the University of Milan and give special attention to the study of air borne 
dusts. For these a combined chemicopetrographic or petrographic-debyegraphic method 


seems to be the most appropriate to provide highly approximate and quick analytical results.” 


Ventilation, Air Conditioning, and Engineering Control 


TOLUENE DITSOCYANATE: ENGINEERING AND Mepicat Conrrot or Exposures Poy 
URETHANE FoAM MANUFACTURING. F. W. G. Borrarpi, K. EK. JAMrs, W 
Lunpy, and W. S. Watsn, Am. Indust. Hyg. A. Quart. 18:331-334 (Dec.) 1957 
The authors’ experience in working with toluene diisocyanate over the past few years 

is reviewed, and a series of basic engineering and medical control measures is summarized 

Their experience indicates that the potential health problems in the use of this chemical 


can be overcome if the problems are recognized and if the recommended engineering and 


medical program is carried out 


Hye. 


Use oF LIGNIN SULFONATE FOR Dusit 


CONTROL ON HAULAGE Roaps IN ARID REGIONS 
HarMON, Inf. Circular 7806, Bureau of Mines, Phoenix, Ariz., Oct., 1957 


The purpose of improving haulage roads in open-pit mines is to provide better service 
in carrying heavy loads to higher speeds at a lewer cost/ton-mile with a minimum dis 
semination of dust. Most road maintenance includes blading and = sprinkling with water 
Chemical treatments reduce the necessity of frequent blading sprinkling. Lignin 


sulfonate is a waste product; it is relatively cheap and easy to apply. Dust normally raised 


by heavy truck-traffic is kept below objectionable limits without using water. 11 figures, 
2 tables 


Ark Pout. Controw A. 


FUME EXHAUSTION IN PLATING AND ALLIED INpUstRIES. J. D. FisHtock, Electreplating & 
Metal Finishing 10:103-108 (Apr.) 184-191 (June) 1957 
The discussion includes important features of different types of exhaust equipment; ad 
vantages and disadvantages of available materials of construction; solutions of tume problems 
in the modification of existing plants; and selection of suitable equipment 
ENGR. ABs1 


Pup. 


MetruHops oF COMBATING AIR PoLLUTION FeRROUS AND NoN-FeERROUS 
Weser, |. Air Poll. Control A. 7 :178-181 ( Nov.) 1957 


FouNprties, H 
Modern methods of control of air pollution from foundaries are described. They include 
operational changes in various processes, and collection equipment. A number of changes 
are listed under the first heading. The types of collection equipment include: the simple 
spray washer with cone; the high ethciency centrifugal collector; fabric filter collectors; and 
electrostatic precipitators. Substitution of electric arc furnaces for open-hearth furnaces 
reduces air pollution. Phosphorizing of copper, inoculation of iron with magnesium, and the 
carbon dioxide process are discussed briefly in their relation to air pollution 
Dicest 


Inpust. Hye 


FLUORIDE CONTROI 


aT GENEVA Works, Intermountain Indust 


& Mining Rev 


An extensive fluoride research and control program at the Geneva Works (Provo, Utah) 


22-26 ( Dec ) 1957 


of the U. S. Steel Corporation is reviewed. The ore contains an excessive amount of fluorine, 
95% of which was released by the stack gases, especially from the ten open hearth furnaces 
and by the sintering plant. The atmospheric fluoride was sufficient to cause fluorosis in 
cattle. An extensive survey showed that 90% of the fluorine would have to be removed 
Conventional scrubbing methods proved unsatisfactory on account of destruction of equipment 
by hydrofluoric acid and the problem of disposal of large amounts of wash water high in 
hydrofluoric acid. The control method adopted after considerable research involved the: use 
of caletum hydroxide. In the sintering plant, lime chips are added to the fine ore piles, and 
the exhaust gases are treated with lime in steam and wash water. Particles remaining in 
the gas are removed by electrostatic precipitators. Collecting equipment needed for the open 
hearth was considerably more elaborate, but the washing process was essentially the same 
A number of details are given. The chips used in the sintering process are used ‘as. slag 


in the blast operations. Fluorine collecting facilities now operating are recovering well over 
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the 90% safe minimum established. Nearly 1200 claims totaling over $25 million for air 
pollution damage were made. In-a recent court decision, 24 of the claimants were awarded 
$12,000 for alleged damages. The remaining claims were dismissed. As the cleaning equip 
ment removes not only the calcium fluoride but also all other solids present in the gas, the 


end result has made Geneva Works one of the cleanest operating steel plants in the world 


INpust. Dicest 


‘THE 


Stupy oF Notsk iN Mines. J. Mining Equipment &:23-30 (Nov.) 1957 


Phe question of noise in coal-mines is not new but recent work with suitable instruments 
has shown that the sources of noise can be detected and means taken to eliminate much of 
the trouble. A recent review of noise in some British mines was made by Powell, W. H 


(Tr. Inst. Mining Engineers, 1956-7, v. 116, 21) with a recording instrument graduated on 


a logarithmic decibel (db) scale, adapted to the sensitivity of the human ear in’ varying 
sound intensities, e. ¢. below 16 eveles per second and above 16,000 evcles per second sounds 
tend to become inaudible. Results obtained are summarized in tables which give measurements 
at conveyors, drilling machines, compressed-air picks, coal cutters, haulages, small fans and 
various surface noises 

Injury to hearing from noise depends on several factors which include individual sensi 


tivity, intensity of the sound and duration of exposure. No definite level of safety can be given, 


but within a range between 85 and 100 db miners whose hearing is not unusually sensitive would 


not be affected. The present noise levels are often considerably above this range. Other 


effects on health besides impairment of hearing are noted 
Sound level meters and indicators can be used in mines to determine the total noise intensity 


at various processes and machines, and recently work has been done in analysing such noise 


by playing back the tape recordings in the laboratory. This was of special value in determining 
the type of warning signs to be used; a table gives the effectiveness of various warning 
devices, and curves are shown with the sound levels required for such devices 


Prevention of injury from noise can be secured by reducing the amount of noise produced 
yur) 


by machines through attention to mechanical defects, the use of extra lubrication or enclosure 


of the machine. Unusually susceptible persons can be detected by audiometric tests early in 


their career and steered away from noisy jobs, and the extent and nature of injury to hearing 
can similarly be determined by these tests. Personal protection may be given by the use of 


ear plugs or ear muffs or a combination of these 


Mipperron, Bure. Hye 


ler Noise ON THE Atrport. H. C. Harpy and |. FE. Ancens, Nat. Safetv News 76:40-42: 216, 


218 ( Dec.) 1957 


In addition to the exhaust noise of the jet, a large number of operating personnel will 
be exposed to the whine from the front end of the engines, which is caused by the rotation 


of the turbine blades. Graphs are presented showing the noise of a future jet plane and of 


the Viscount plane in relation to tolerable noise. The three environments which should be of 
concern to Operating personnel are (1) idling and taxiing activities around the airport terminal 
or near hangars; (2) ground run-up and take-off of jet engine aircraft which would be 
expected at some distance from the terminals and hangars; and (3) testing of jet engines at 
overhaul bases. The noise problems of each operation are discussed, and possible means of 
noise reduction are suggested. Solutions for all the noise problems are not readily evident 


because they depend upon the entire operation 
Inpusr. Hye. Dicesi 
Notst Repuction MaAcuinery. G. |. SANpERS, Noise Control 3:29-37: 62 (Nov.) 1957 


The author discusses the general principles of noise reduction in machinery and their ap 
plication to a number of problems involving types of machinery. An outline summarizes the 
basic machinery noise control methods, including control at the source and control of trans 
mission and radiation. The factors to be controlled at the source include impact, friction, 
air turbulence, forced vibration, and magnetic noise. Several methods of control of each 
of these factors are listed in the outline and discussed in the text, as are also control of 
radiation and of transmission by air and mechanical paths. Each problem encountered is 


different and therefore it is not possible to establish a best plan of attack for all cases. If 
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the basic principles of machinery noise reduction are understood’ and a sound-flow diagram 
is made to indicate which noise paths are the most important, the problems will not be difficult 
to solve. 


Inpust. Hyco. Dicesr 


HicgH TeMpeRATURE GAS AND AgROSOL REMOVAL WITH Frprous Fitters. L. SILveRMAN, 


Proc. 1957 Air and Water Abatement -Conference, Manufacturing Chemists’ Associa- 
tion, Inc., April, 1957, pp. 10-23. 


This paper presents a progress report on research and development at Harvard undet 
the sponsorship of the American Iron and Steel Institute for inexpensive methods for 


removing particulate matter and gases from high temperature gas streams, such as_ the 
open hearth furnace. A brief review of earlier developments is included. Reported de 


velopments on the AIS! work cover a fundamental study of the air flow resistance 
characteristics of a rotary screw agglomerator, used to provide dynamic gas treatment to 
increase particle size. Efficiency of the screw as an inertial collector for iron oxide fume 
is presented. The collection efficiency and resistance characteristics of slag wool fiber have 


been extended to other aerosols and gases such as fly ash, sulfur dioxide, hydrofluoric 


acid, and sulfuric acid mist. The filter (one inch thickness, 5 pounds per cubic foot 


density) at velocities used for collecting iron fume (50 to 150 fpm) showed efficiencies 
for SOs of approximately 30% when moist and zero when dry. For hydrogen fluoride 
dry and wet efficiencies range from 70 to 90%. Studies on nitric acid are in progress. For 
fly ash, when resuspended from Cottrell ash, efficiencies ranged from 60 to 90%, whereas 
when freshly formed fly ash was created by burning powdered fuel, efficiencies ranged 
from 93 to 99%. A revised pilot model slag wool filter, which is deseribed, has been con- 
structed for 750 to 1000 cfm gas flow based on the results of the first field unit 

Dices1 
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EXPERIMENTAL INVESTIGATION OF CRITICAL DesiGN Factors FoR VANE-Type CoLLecrors 


\. B. Waker and W. H. Core, Tr. Am. Soc. Mech. Engrs. 79:1715-1721 ( Nov.) 1957 


Many of the so-called high-efficiency mechanical collectors in use today are of the 


multiple-tube vane type. A basic investigation has been made on the effects of tube. size, 
inlet-vane design, and utilization of outlet-tube vanes on the performance of this type 
of collector. The critical nature of these factors and methods for obtaining higher 


ethiciency and gas flow is demonstrated. A comparison between predicted field results from 
laboratory tests and actual field results is presented, and the accuracy of ‘specific labora 
tory techniques in predicting field performance is indicated 


Eprror’s SUMMARY 


THE 


PENETRATION OF IRREGULARLY-SHAPED Partictes THrouGH AN  ArrBorNeE-Dust 
Evurriator. J. G. Dawes, G. K. GreenouGu, and J. S. Seacer, Brit. J. Appl. Physics 
8 :236-41 (June) 1957. 

\ 


jected-area diams., and the Stokes’ diams. of particles in a dust cloud, and the penetration 


connection is established between the shape-factor distribution relating the pro 


efficiency of a standard elutriator for those particles determined by the microscope evalua- 
tion of thermal precipitator samples taken with and without the elutriator. From the 


measured characteristic in a given dust cloud, it is possible to estimate the mean value of 


the shape factor of the cloud, and its co-efficient of variation. 
Air 


Conrrot A. 


CONFERENCE OF COMMITTEES OF THE CONFEDERATION OF GERMAN ENGINEERS ON Dust 
Hyciene (Third Session, Munich, Feb. 22, 1957), Staub 51:562-603, 1957. 


This is a series of papers presented at a meeting of the special group of the Confedera- 
tion of German Engineers on the general theme of dust hygiene in the ceramic industries 
and other processes where dusts of high quartz content are met with 

The first contribution was made by J. Schiffler (Dusseldorf-Heerdt) on “Dust Control 
in the Coarse-Ware Pottery Industry” (pp. 562-563). He stressed the limited results to 
be expected from doctors in solving the problem of silicosis and placed the responsibility 
on the engineer. The most important defence lay in the fullest measure of automation and 
exclusion of workers from the dusty atmospheres. 
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The second paper was given by H Schneider (Senior Medical Councillor) on “Silicosis 
in the Ceramic Industry” (pp. 564-568). It was well known that a certain specificity exists 
in the radiographic and clinical picture in different industries, but there 1s no hard and 
fast rule and variations occur within an industry. In the ceramic industry the radiograph 
often shows more diffuse nodular shadows, and the progress oft the disease vanes in 
rapidity of development at certain stages; the complication with tuberculosis is often dif- 
ficult to discern, As a rule the silicosis runs a slower and more favourable course, and the 
advanced stage is delayed and premature invalidity is less common than im other industries 
In the brick industry the dust is practically harmless and the amount of silicosis 1s not 
important. In the artificial grinding wheel industry the danger 1s small, but in the manu- 
facture of silicon carbide severe and fatal silicosis has been observed. In the steatite, 
soapstone, industry cases of pneumoconiosis have occurred but the danger is_ relatively 
slight. Potters using clay free from silica are not exposed to risk, but with quartz-con 
taining clay used in stone-ware there is danger 

The incidence of pneumoconiosis is highest in the refractories and porcelain branches 
oi the industry and the conditions there call for improvement in dust control and changes 
in methods of working. Recent efforts at dust control give the impression that the severe 
silicosis seen in the ceramic industries, and especially in the porcelain branch, will soon 
disappear 

Che third contribution is by F. Opelt, on a “Stastical Survey in the Ceramics Industry” 
(pp. 569-585). The basis of the study is the number of cases ot silicosis receiving compen- 
sation in each branch of the ceramic and glass industry. The method of analysis 1s to 
take the age of each person at the time of diagnosis and, by subtracting the age when 
entering employment in the dusty industry, arrive at the period of development of the 
lisease: it is claimed that this gives a comparative measure of the degree of danger in 
each branch of the industry. By splitting up each branch of the industry into its constituent 
occupations a further imdication of the danger spots is revealed 

The fourth paper was by E. Walter (Bonn) on “Measures for Dust Control in Fine 
Porcelain Manufacture with Special Reference to the Design of Exhaust Hoods and 
Housings at the Work Plates” (pp. 586-592). Examples are given of successfully designed 
hoods and cabinets for such processes as fettling, glazing and polishing different types of 
urticles, and common errors of design are described. In 16 photographic illustrations dif- 
ferent types of hood and housing design are shown and reasons are given for the success 
or failure of each for the function of removing dust before it can reach the breathing zone 
ot the worker 

The fifth paper was by H. Lindemann, on “Arrangements for Dust Control in a Quartz 
Grinding Mill” (pp. 393-597) The measures developed over the years at a particular 
quartz grinding mill are outlined. The sand contains 99.6%-99.8% of silica with about 
5% of moisture and passes through a series of processes of refining and milling to about 
15 vrades of finess. The processes are enclosed and the housings are maintained at a slight 
negative pressure, the exhaust air being finally passed through cyclones and filters 
Personal protective equipment is provided for workers employed im repair work, etc 


by protective clothing and breathing apparatus with hood and = air supplied under slight 


positive pressure. “Means are adopted for maintaining cleanliness throughout the works 
New workers are at least 30 vears of age; they undergo a clinical and radiological exami- 


nation for fitness and are accepted only if this is satisfactory; the examination is repeated 
in 6 months and annually after that. These measures have been in force since 1931 and 
serious illnesses have not been reported since then 

The sixth contribution was by A. Hauk (Neuburg/Donau), on “Dust Control in a 
Silica Chalk Factory” (pp. 598-603). This is a description of the structural and engineer- 
ing arrangements in the factory of F. Hoffmann, where a highly siliceous natural earth 
is prepared and packed. The material consists for the most part of quartz in particle sizes 
up to 15, chiefly under 5u. The risk from. silicosis was realized, and planned measures 


were taken for prevention or removal of dust and protection of exposed workers. Where 
necessary, dust control is achieved by personal protection of the workers. Each man 
wears a breathing apparatus with hood completely enclosing the head and supplied with 
air under slight positive pressure from a blower; the air is taken from a pure source 
about 15 metres above the factory; it can be warmed by an electirc element in the tube and 


under control of the worker. A flow diagram of the processes is presented in a line draw- 
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ing. A fuller description with illustrations, of this part of the process and arrangements 
was given by the author in a recent paper (Bull. Hyg., v. 32, 1171, 1957). 
CONDENSED FROM Butt. Hye 


Dust iN Wer Drittinc. M. LANDWEHR, R. Kortner, W. WALKENHORST, and 
E. BrucKMANN, Staub 53:841-879, 1957. 


“This paper has as its aim the correcting of erroneous conceptions occasionally to be 
found in the papers of other authors, inasmuch as insufficient consideration is given to the 
circumstance that the fixation of dust is reduced when, with the water, air gets to the 
very bottom of the drill hole. By means of comparative tests when drilling with a wet 
head, with ventilated: and non-ventilated centrally flushed drill hammers and with dry 
drilling, it was ascertained that with wet heads an absolutely perfect dust control even down 
to the sub-microscopic fractions is attained, whereas the increasing possibility of air getting 
into the water, the degree of dust control diminishes. It is shown that in drilling work 
water for the purpose of dust control is still in every instance proving itself particularly 
efficient.” 

ENGLISH SUMMARY 


A GRAPHIC PROCEDURE FOR MEASURING THE AVERAGE DEGREE OF PRECIPITATION OF CERTAIN 
Cycitones. C. G. ALLANDER, Staub 18:15-17 (Jan.) 1958 


“An exact calculation of the average degree of precipitation of dust collecting cyclones 
by means of the dust distribution curve and the characteristic curve of the cyclone is 
usually very bothersome. There exists therefore a need for a speedy and comparatively 
simple graphic process that is based on the application of the probability function. A pre 
sumption for the application of this process is that the residue curve of the dust and the 
characteristic curve of the cyclone can be depicted in the decisive range by approximately 
straight lines in a diagram, the ordinate of which is divided by the probability function and 
its abscissa by a suitable function, for example, by the logarithmic function.” 


ENGLISH SUMMARY 


INFLUENCE OF THE BoUNDARY LAYER PROCESSES ON THE SEPARATING POWER OF MECHANICAL 
Dust Separators. W. Bartu, VDI (Zeitschrift des Vereines deutsche Ingenieure) 
99 :459-60 (April 11) 1957. German. 


Investigation of the processes at the walls and in the boundary layers of a cyclone 
separator shows that there is a series of processes having an adverse effect on the separa- 
tion power as the speed is increased and as the dimensions of the cyclone are decreased 
The conclusion drawn from the theory of the cyclone separator that the separation power 
improves with increased load and with the use of a number of small units has therefore 
to be restricted. In any case this conclusion is only valid up to a certain maximum value 
of the load, after which the working conditions again become unfavorable. The conditions 
relating to the removal of the separated quantities of dust appear to get worse as the Froud 
number increases. 


Inpust. Hye. Dicesi 


Accidents and Their Prevention 


SaFeTty AT HicH Pressures. R. W. Kierer, Indust. & Engin. Chem. 49:2017-2018 ( Dec.) 

1957. 

The mechanical factor in safe practices is discussed, covering connections, gauges, check 
valves, rupture disks, and barricading. Common errors are pointed out. Four explosions 
of high pressure vessels and the resulting damage are described. These experiences pointed 
to the necessity of using rupture disks and barricades, which were adopted in subsequent 
operations. 


INpust. Hye. 


Sarety AT HIGH Pressures: FEATURES OF AN E1GHt-Cupicie Laporatory. J. C. Bowen 
and R. L. Jenxrns, Indust. & Engin. Chem. 49 :2019-2021 (Dec.) 1957 


This paper describes a new laboratory designed for maximum safety. The laboratory 
provides protection to personnel and surrounding areas beyond present requirements. Safe- 
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guards and safe-to-operate checks are incorporated throughout; controls, instruments, and 
valves are conveniently grouped. Equipment can be shifted for greater utility and major 
changes can be made by built-in expansion facilities 

Hye. Dicest 


INpUS? 


Sarery IN SMALL-ScaLte Pressure Expertments. H. R. Srernens and kK. 
Waker, Indust. & Engin. Chem. 49:2022-2025 (Dee.) 1957 


New reactions are frequently scouted at 100° to 350° C and 300 to 1000 atmospheres; 
therefore operating procedures and equipment designed to minimize hazards associated witl 
such reactions are important. Practices relating to operating procedures and equipment, 
developed during many vears’ work with new reactions in shaker tubes, are described 
These practices have made it possible to complete 50,000 experiments, about 80 man-years 
of work, with only one lost-time accident 
Hye 


INpUST Dicks! 


Legal Medicine 


Costs, OPERATIONS AND Procepures UNpeER THE WoRKMEN’S COMPENSATION LAW OF THE 


Srate of New York. JoserH M. CaLttaHan, Report to Honorable Averell Harriman, 


Governor of the State of New York (Jan. 28) 1957 


The author states: “The function of this report is to highlight points in the Workmen's 
Compensation Law and its administration, and in the rate-making procedure, where im 


provements can be made.” Individual points about which there is often controversy are 


discussed in detail and suggestions for clarification or improvement made. Thus on the 


subject of claims based on subjective complaints only the author concludes “subjective 
complaint cases, where warranted, should be referred to a medical panel as early as 
possible for diagnosis and evaluation for possible rehabilitation procedures.” 

On the matter of administrative forms the conclusion is reached that “the forms used in 
administering the law should be revised to clarify language, eliminate and consolidate where 
possible, identify the source of information, and to reduce the possibility of unintentional 


admissions.” People who must struggle with the numerous complex forms used in many 


jurisdictions can appreciate this thought and profit by the suggestions made in the dis 


cussion 


When discussing referees, the report states “the quality of performance of referees 


should) be raised by imposing increased professional qualifications, encouraging them to 
pursue a continued educational program and giving them tenure and a salary commensurate 


with the position.” 


One of the most dithcult problems in workmen's compensation during recent years has 
arisen in regard to heart attacks occurring at work. Due to liberal construction of the 
term “accident” the charge has been made that the Workmen's Compensation law threatens 
to become a general health insurance law rather than one intended to compensate accidental 


injury. To get a broad picture 


informed medical opinion on this problem a question 
naire was sent to 700 specialists in internal medicine throughout the United States of whom 
381 also had a sub-specialty in cardiovascular disease. The conclusions of this study based 
on 398 replies are 


1. Work does not produce heart disease (93.9% against 1.5%) 


2. Coronary atherosclerosis or some other form of coronary disease must have pre 
existed in an individual who suffers a coronary occlusion and myocardial infarction (93.4% 


against 6.3%). 


3. Performance of the same type of moderately heavy work without engaging in unusual 
exertion or strain has no injurious effect upon the heart. A myocardial infarction occurring 
during such work is not causally related to employment (88.6% against 7.1%). 

4. Subsequent attacks of myocardial infarction are not causally related to the first attack, 
but to the underlying pathology ot the coronary vessels in the heart (82.9% against 12.9%) 

5. Opinion on the effect of strenuous physical exertion or emotional disturbance upon the 
heart was divided: 46.6% considered that there was a causal relationship between strenuous 
work and an ensuing myocardial infarction; 49.5% did not. The general opinion was. that 


the emotional factor plays a more important role in bringing on such an attack than the 


phy sical 
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6. Opinion was divided on whether a person has a permanent partial disability after he 
has recovered from his myocardial infarction and returned to work and is asymptomatic : 
45.8% felt that there was a disability and 47.9% that there was not. 

This report can be read profitably by anyone who is engaged in any aspect of workmen's 
compensation 

Pinto, Denver 


Radioactive Substances and X-Rays 


BACKGROUND RADIATION EXPOSURE OF THE GENERAL POPULATION. SIMON KINSMAN, Am 
Indust. Hyg. A. J. 19:8-14 (Feb.) 1958 
This is an excellent compilation of published values for the level of background radia 
tion and should facilitate the dissemination of information concerning radiation doses to 
which nature has seen fit to expose the population and which should be judged in proper 
perspective by individuals empowered with recommending permissible exposures to the gen 


eral population. 


EVALUATION OF THE AIR PoLLUTION PropLeEM RESULTING FROM DISCHARGE OF 
rive ErrLtuent. Harry S. JorpAN and RatpeH E. Brack, Am. Indust. Hyg. A. J 
19 :20-30 ( Feb.) 1958. 
Soil sample analysis indicate that emission of approximately 13 grams of plutonium over 
a period of 9 years does not result in contamination of the soil to the extent to cause a 
health hazard. It is also evident that an emission rate of approximately a million disintegra- 
tion per minute of plutonium per minute, under condition prevailing at Los Alamos, New 
Mexico, could not create average air concentrations in excess of permissible levels 
CONDENSED FROM AUTHORS’ CONCLUSIONS 


CARCINOGENIC EFFECTS OF STRONTIUM 90 Beaps IMPLANTED IN THE LUNGS oF Rats. II 

CeMBER and J. A. Watson, Am. Indust. Hyg. A. J. 19:36-42 (Feb.) 1958 

The radioactive beads used in this experiment irradiated the lungs in a new uniform 
manner. However, despite the fact that the absorbed dose to the lungs was greater by an 
order of magnitude than that delivered to rats by external x-irradiation, no increase in 
death rate that could be attributed to radiation could be observed. The result of this ex 
periment, therefore, is compatible with the hypothesis that the energy absorbed from a 
single intrapulmonary radiation source is less lethal than the uniform absorption throughout 
the lung of the same amount of energy. 

The radioactive beads were found to be carcinogenic; the malignancy frequency was 
30% and the carcinoma frequency was 17% 

CONDENSED FROM AUTHORS’ CONCLUSIONS 


PRE-OPERATIONAL ENVIRONMENTAL SURVEY FOR A Power Reactor. G. Hoyr Wuipeie, Am 

Indust. Hyg. Quart. 18:315-318 (Dec.) 1957 

The operation of a reactor plant presenis the possibility that radioactive material may be 
released in sufficient amounts to increase the level of radioactivity in the surrounding en 
vironments. If an increase over preexisting levels is to be observed, it is necessary to know 
what these background levels are before the plant goes into operation. The pre-operational 
environmental survey is carried out to determine these levels. The scope of such a survey, 
the sensitivity limits and the requirements they impose on methods and instruments are 
discussed. 


\uTHOR’S SUMMARY 


EsTIMATION OF PLUTONIUM LUNG BurRpDEN By UrINE ANALysis. JoHN W. Hearty, Am. 

Indust. Hyg. A. Quart. 18:261-266 (Sept.) 1957. : 

Following upon the inhalation of plutonium, generally in the form of fine dust, the clear 
ance of the lungs is a gradual process in which there are 3 main mechanisms at work: (1) 
The early and rapid removal of particles by ciliary action into the oesophagus where they 
are swallowed. (2) A later slow movement of the material deposited deep within the lung 
by much the same process. (3) The movement of the radioactive material from the lung 
by dissolving and transfer to the blood stream. Since these processes go on independently 


of one another it will be realised that a prolonged analysis is necessary of any data provided 
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by urine analysis. This the author has carried out over a fairly long period, for some ot 
his subjects underwent tests over periods of years. These data are of unusual interest. One 
may cite the case of 1 subject in which samples had been obtained for a period of 1600 
days following administration; no marked drop in the rate of excretion was apparent. The 
experiments were carried out at the “Hanford Laboratories Operation” General Electric 
Company, Richland, Washington, Plutonium is a highly dangerous substance and consider 
ing its increasing use in Atomic Power processes the studies under discussion would appear 
of paramount importance in assessing the degree of plutonium in the body and the relative 


mportance of the various ways in which the body seeks to rid itself of it 


Russ, Burtt. Hye 


RADIATION Hazarps AND Wuar Is Beinc Done Apour THEM: SyMpostUM, AMERICAN 


ROENTGEN Ray Society, Am. J. Roentgenol. 78 :944-1002 (Dec.) 1957 


The symposium begins with an introduction and statement of the problem of Edith H 
Quimby. The following papers are presented: “The Shortening of Life by Chronic Whole 
Body Irradiation,” by G. Failla and Patricia McClement: “The Genetic Basis for the 
Limitation of Radiation Exposure,” by B. Glass; “Bone, Skin, and Gonadal Doses in Rou 
tine Diagnostic Procedures,” by J. S. Laughlin, M. L. Meurk, I. Pullman, and R. S. Sher 
man; “Practical Suggestions for Reducing Radiation Exposure in Diagnostic Examinations,” 
by L. S. Taylor; “Past and Present Radiation Exposure to Radiologists from the Point of 


View of Life Expectancy,” by C. B. Braestrup; and “Common Sen in Radiation Pro 


tection Applied to Clinical Practice,” by Robert S. Stone. The symposium concludes with 
a summary by R. H. Chamberlain. Among the points emphasized in the summary are: the 
possible somatic and genetic consequences Ot radiation, especially during infaney and child 
hood: the evidence that there is no radiation exposure threshold for the genetic hazard to 
populations; the lack of knowledge of radiation exposure of the population, and the need 
to study differential exposures of portions ot the hody, as well as the whole body exposure ; 


and the necessity and feasibility of decreasing medical and dental exposure by methods that 


are now available. The physician using radiation should consider: the type 


used for radiation exposure; the mdividual exposed; the location and extent of exposure; 


apparatus 


and the reason for exposure, all with reference to possible damage 


Inpust. Hye. Dicest 


Dirrusion AND Deposition ReL_ation to Reacrok SAFETY MayNarp 
SmirH and Irvinc A. Stncer, Am. Indust. Hyg. A. Quart. 18:319-330 (Dec.) 1957 
In this paper attention is centered on the distribution of fission products that might ac 


company a major reactor failure The possible range of direct cloud dosages and ground 


contamination by fission products is very large indeed. Changes in meteorological condi- 
tions alone could mean the difference between a relatively minor event and a major catas 
trophe. Many factors are involved but a few obvious features stand out. Most apparent 1s 
the major influence of atmospheric stability-on the distance to which important concentra- 
tions and contamination may extend. It also has a most significant effect on the magnitude 
of the dosage and deposition values, but the increase in distance with increasing stability 
is virtually always present 

\ second generalization may be made concerning normal rainfall. The typical rainfall 
greatly increases the deposition close to the source, and usually extends the area of sig 
nificant contamination Finally, careful site selection in relation to meteorology and 


topography can reduce the probability of injury and damage to an important degree 


CONDENSED FROM AUTHORS’ SUMMARY 


EFFICIENCY OF SCAVENGING Devices IN DETERMINING FALLOUT: PrRoGRESS Report No. 6 
ror Marcu 15 to Jury 31, 1957. JouNn Rostnskt. Armour Research Foundation, ARF 
Project C 082, Contract AT(11-1)-375. AECU-3547, Sept., 1957 
\ fallout sample collector was designed and tested for use in collecting samples at the 

soil surface. The sampler consists of artificial grass and a stainless steel pot. Results are 

included from preliminary studies on the scavenging properties of artificial grass. The 
effects of relative humidity, rain, and wind velocity on the efficiency of scavenging devices 
were investigated. A comparison was made of Sr” fallout data from samples collected on 


gummed film and surface soil samples from various locations. Preliminary experiments were 
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performed for the evaluation of devices used in determining air concentration of radio- 
active fallout or other particulate matter. (For preceding period see AECU-3435.) 


Nuc tear Sc. Asst. 


NUCLEAR SAFETY CONSIDERATIONS IN REPROCESSING PLANT Design. N. Kerzeacu, Chem 

Engin. Progress 53:357-360 (July) 1957. 

Some of the nuclear safety aspects of the design and operation of reactor fuel separa 
tion plants are presented. The primary purpose is to acquaint those desirous of entering 
the spent reactor fuel processing business with some of the problems that must be con 
sidered in the design and operation of such a plant 


Eprror’s SUMMARY 


ASSESSMENT OF THE Protection AFFORDED BY BUILDINGS AGAINST GAMMA. Raptation 
From Fatitout, NP-6459, Great Britain Home Office, Scottish Home Department, Edin 
burgh, 1957 


\ method is described for estimating the protection against y radiation from = radioactive 
fallout afforded by buildings. A sample calculation is included 


Nuctear Sc. Asst 
THE Use or SoME SuLrur-CONTAINING COMPOUNDS IN THE PREVENTION OF RADIATION 
Sickness. L. F. SEMENov and E. A. Prokupina, Med. Radiol. 1:70-75, 1956 


\ study was made of the radiation sickness-preventing properties of cysteine thiourea 


and their derivs. Expts. were performed with 2000 mice which received 0.5 ml. of the aq 
solns. of the compds. subcutaneously. The animals were treated with cysteineamine bis(2 
mercaptoethyl) amine, 2-mercaptoethyl-diethylamine, N-acetyleysteineamine, triacetylcysteinea 
mine, mercaptocaproic, and aminomercaptocaproic acids. The results were either neg. or 


inferior to the results generally attained with the usual compds. contg. SH groups. Cystinea 


mine was tested on 60 mice and was found to possess strong prophylactic, but no curative 
properties. Tetramethyl- and tetraethyleysteineamine were tested on 123 mice and were 
found to possess radiation-sickness-prevention properties similar to those of cystineamine 
Hexamethyleystineamine, was completely ineffective as a prophylactic agent Cysteine hy 
drochloride possessed about 10% of the desired prophylactic properties. The most. effective 
in the cysteineamine group were cysteineamine, cystineamine, and the Et and Me analogs 
Thiourea was administered to the test animals as a 9% soln., each dose representing 45 me 
per mouse, 10-15 min. prior to the radiation treatment. Survival was 25% as compared with 


none in the controls. Aminoethylisothiourone administered in a similar manner proved 


equally effective. Methylthiourea effected a 350% survival. Ethylenediisothiourone and N 
phenylthiourea were entirely ineffective for radiation sickness 


prevention or cure The 
thiourea compds. were more effective as radiation sickness 


preventatives than the cystine 
compds., but both types proved ineffective as curative agents. Narcotic sleep enhanced the 
prophylactic properties of the cysteine and thiourea compds. in radiation sickness. 


Levine, CHEM. Ars1 


News and Comment 


ANNOUNCEMENTS 


Scientific Exhibits for Industrial Health Conference.—Applications are being so 
licited for Scientific Exhibits for the 1959 Industrial Health Conference to be held in 
Chicago. Exhibits will be shown from April 28 through April 30. Application blanks may 
be obtained from D. P. O'Neil, Chairman of the Scientific Exhibits Committee, c/o Argonne 


National Laboratory, P. O. Box 299, Lemont, III. 
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EXCELLENT ANTIBIOTIC AND ANTI-INFLAMMATORY COMBINATION FOR INFLAMMATORY AND OR meectoons DERMATOSES 


® 1. Howell, C. Jr: Am. 
Pr & Dig est Treat. 
2. Frank, L.: ALMA, Arch. 
ermat. 75:87 157, 
3. A. 4: Internat, 
tot n, Jr.. 
neomycin and hydrocortamate 10 | CAL NTM NT ad, ibioti c Med. 3:461, 
6. Janssens, J.: Le Scalpel 


An extraordinary water-soluble dermatologic corticoid. MIAGNACORT. F. S.: Clinical 
combined with an outstanding topical antibiotic, neomycin. for note te 
effective control of inflammatory and/or infectious dermatoses.' " 

Improvement or complete cure noted in 88‘~ of a series, including Pfizer) 
many skin disorders notoriously difficult to treat.” 

Suppiep: In 1/6-02. and 1/2-0z, tubes, 0.5°% neomycin sulfate and 0.5% hydro PFIZER LABORATORIES 
cortamate hydrochloride. Division, Chas. Pfizer & Co., Inc 


iso avaitabie: MAGNACORT® ropicat ointment: tn 1/8-02. and 1/2-0z. tubes, 0.5% hydrocortamate hydrochloride. Brooklyn 6, New York 
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M-S-A DUSTFOE 66 


Improved for better, more comfortable face fit, 
and reduced breathing resistance. More sponge 
stock, plus special contour design gives an auto- 
matic fit, that assures an airtight seal without 
adjustment. Larger exhalation valves improve 
breathing. Valves are spring-retained to avoid 
variations in breathing ease, and to prevent 
accidental removal. Filters dusts and mists.* 
Write for detailed bulletin. 


M-S-A respirators provide comfortable 
protection against breathing hazards 


M-S-A COMFO FILTER 


New facepiece compound never feels clammy, 
won't harden, or “set” in distorted shapes; pro- 
vides greater wearing comfort, durability. Three 
interchangeable filters for—(1) dusts not signifi- 
cantly more toxic than lead;* (2) dusts, mists, 
metal fumes:* (3) toxic aerosols and extremely 
fine particles. These new Comfo Filter Respirators 
are smaller, lighter than previous models. Write 
for detailed bulletin. 


M-S-A GASFOE 


Better looking, light weight, compact, comfort- 
able. Add to these features the four different 
single cartridges that are interchangeable and 
easily replaceable and you see why the new Gasfoe 
is tops. Cartridges available—GMA* for organic 
vapors; GMC for acid gases and/or organic 
vapors; GMD for ammonia concentrations; 
MERSORB for metallic mercury vapors. Write 
for detailed bulletin. 


*U. S. Bureau « 


M-S-A COMFO CARTRIDGE 


Redesigned for greater comfort, protection. New 
facepiece is softer, more durable than previous 
materials, keeps its shape, does not harden or set, 
resists facial oils. The new cartridge design ex- 
tends breathing protection life, and reduces re- 
sistance. Four interchangeable cartridges protect 
against organic vapors,* acid gases, ammonia, or 
metallic mercury vapors. Filters available for dust 
protection.* Write for detailed bulletin. 


of Mines Approved 


MINE SAFETY APPLIANCES COMPANY 


SAFETY EQUIPMENT HEADQUARTERS 


201 North Braddock Avenue, Pittsburgh 8, Pa. 
At Your Service, 82 Branch Offices 


in the United States and Canada 
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